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(571 ~ ABSTRACT

1,3,4-thiadiazole-2-carboxylic acid derivatives of the
formula

R-—S{O)H—C C"'Rl ;

wherein

R 18 Ci- Cf,-alkyl
C3-C6-cycloaikyl

Ri 1s Ci—Cg-alkoxvcarbonyl, aminocarbonyl, C;-Csg-
alkylaminocarbonyl, C3-Cg¢-cycloalkylaminocarbo-
nyl, di-C;-Cg-alkylaminocarbonyl, cyclohexylme-
thylaminocarbonyl, alkoxyalkylaminocarbonyi, mor-
pholinocarbonyl, pyrrolidinocarbonyl, piperidinocar-
bonyl or cyano,

and nis 0.1 or 2.

Cr-Cg-alkenyl, Cy-Cg-alkinyl or

The compounds wherein n is 1 or 2 have both a high
fungicidal and nematocidal activity. The compounds in
which n is O are the starting products or intermediate
products in making the compound in which a sulfonyl
or sulfinyl group i1s present (n=1 or 2) but have also

- nematocidal properties of their own. All compounds of

the invention avoid the undesirable environmental

properties and other shortcomings of the prior art prod-

ucts, particularly those of the broadly used mercury
compounds.

1 Claim, No Drawings
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1

1,3,4-THIADIAZOLE-2-CARBOXYLIC ACID
DERIVATIVES, PROCESS FOR MAKING THE
SAME AND FUNGICIDAL AND NEMATOCIDAL
COMPOSITIONS CONTAINING SAME

‘This i1s a division of application Ser. No. 101,061, filed
Dec. 6, 1979,

BACKGROUND OF THE INVENTION

The invention relates to 1,3,4-thiadiazole-2-carboxy-
lic acid derivatives.

Compounds for use against phytopathogenic fungi
are already known. Compounds in use of this kind are
for instance manganeseethylene-bisdithiocarbamate
(U.S. Pat. No. 2,504,404), N-trichloromethylmercap-
totetrahydro-phthaiimide and N-trichloromethylmer-
capto-phthalimide (U.S. Pat. No. 2,553,770, U.S. Pat.
No. 2,553,771, U.S. Pat. No. 2,553,776), tetra-
chloroisophthalodinitrile (U.S. Pat. No. 3,290,353, U.S.
Pat. No. 3,331,735) as well as mercury-organic compo-
sitions.

Agents for simultaneous use against nematodes and
pathogenic soil fungt are likewise known, for instance
sodium N-methyldithiocarbamate (British Pat. No.
789,690).

The object of the present invention is to prowde
agents of superior activity or other superior properties
which have simultaneously fungicidal and nematocidal
effects.

ESSENCE OF THE INVENTION

The compounds of the invention have the formula

N——N I

|I l!

wherein

R is Cy-Cg-alkyl, Cz—Cﬁ-alkenyl Cy—Cg-alkinyl or
C3—Cs-cycloalkyl,

- Rj 158 C1—Cg-alkoxycarbonyl, aminocarbonyl, Ci-Cs-
alkylaminocarbonyl, C3-Cg-cycloalkylaminocarbonyl,
di-C{-Cg-alkylaminocarbonyl,. cyclohexylme-
thylaminocarbonyl, alkoxyalkylaminocarbonyl, mor-

pholinocarbonyl, pyrmhdmocarbﬂnyl plperldmocar-
bonyl or ¢yano and

nisQ, 1 or 2.
The compounds of the invention whereln nis i or?2
have a surprisingly broad spectrum of activity against

phytopathogenic fungi, superior to prior art agents of

the type above listed. They also have a good compati-
bility with agricuitural plants and an adequate duration
of their activity. They have furthermore the advantage
that they are also effective against nematodes in which
case they can be used, contrary to the prior art nemato-
cidal compounds, without a waiting time between their
use and the planting period because of their high plant
compatibility. Thus, they permit a problem-free action
against pests. A further advantage is that compared to
the toxicologically objectionable mercury compounds
they are environmentally acceptable.

Due to these properties the compounds of the inven-
tion can be used both in agricultural operations and in
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horticulture for treatment of the soil or for application
to the leaves, etc.

The compounds of the invention wherein n is 1 or 2
have a superiQr activity against a large number of nox-
ious fungi such as for instance Pythium ultimum, Peni-
cillium - digitatum, Botrytis cinerea, Alternaria solani,
Fusarium avenaceum, Tilletia caries, Helminthos-
porium graminenm, Ustilago avenae, Piricularia oryzae
and others.-

The nematocidal activity is also effective against
many genera of nematodes, for instance Meloidogyne
sp., Rotylenchus, Pratylenchus, Tylenchorhynchus and
others. |

In the above formula I, R should preferably be
methyl, ethyl, propyl, isopropyl, butyl, 1sobutyl, sec.-
butyl, tert.-butyl, pentyl, isopentyl, neopentyl, hexyl,
isohexyl, 2-propenyl, 2-propinyl, cyclopropyl and cy-
clohexyl.

Ry preferably should be methoxycarbonyl, ethox-
ycarbonyl, aminocarbonyl, methylaminocarbonyl,
butylaminocarbonyl, dimethylaminocarbonyl, cyclo-
propylaminocarbonyl, propylaminocarbonyl, iso-
propylaminocarbonyl, (N-butyl-N-methyl)-aminocar-
bonyl, (2-methoxyethyl)-aminocarbonyl, (3-methoxy-
propyl)-aminocarbonyl and cyano.

The compounds of the invention can either be used
mdividually or intermixed with each other or inter-
mixed with other active agents. If desired, other fungi-
cidal, nematocidal or insecticidal compcunds or other
pesticides may be used depending on the specific pur-
pose.

The compounds may be used in the form of composi-
tions such as powders, dusting agents, granulates, solu-

“tions, emulsions or suspensions. There should then be

added ligmid and/or solid carrier materials or diluents
and 1if desired surface active agents.

Suitable liquid carrier materials are water, mineral
oils, or other organic solvents such as xylene, chloro-
benzene, cyclohexanol, dioxane, acetonitrile, acetic
ester, dimethylformamide, isophoron and dimethylsulf-
oxide.

As solid carrier materials there may be used lime,
kaolin, chalk, talc, attaclay and other clays as well as
natural or synthetic silicic acid.
~ If surface active agents are added they may for in-
stance be salts of lignosulfonic acids, saits of alkylated
benzoesulfonic acids, sulfonic acid amides and their
salts, polyethoxyamines and alcohols.

If the agents are used for seed treatment there may be
added dyestuffs in order to give the treated seed mate-
rial a distinct coloration.

The fraction of the active agent or agents can be
varied within a broad range. The particular concentra-
tion of the agents depends mainly on the amount of
agent actually employed. For instance the total compo-
sitions may contain about 1 to 959 by weight, prefera-
bly 20 to 50% by weight, of active agent or agents and
about 99 to 59% by weight of liquid or solid carrier
materials. Part of the carrier materials may be replaced
by up to 20% by weight of surface active agents.

- The compositions may be applied in conventional
form, for instance by spraying, dusting, fogging, gasify-
ing, smoke formation, spreading, pouring or otherwise.

PROCESS OF MAKING THE PREFERRED
COMPOUNDS

The compounds of the invention wherein n is 1 or 2
can be formed in various ways.
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(A) Compounds of the formula

N— N II

||

R—S(O)H—C C—Rl
| S

in which R and Rj have the same meaning as In the
above formula I and n is O, are treated with oxidizing
agents, preferably organic hydmpemmdes, per-acids or
1norgamc oxidizing agents, in equimolar amounts dis-

solved in an inert solvent. |
(B) Compounds of the invention wherein R1 1s a car-

boxylic acid amide residue can be made by reacting the
compounds of the above formula 11 wherein, however,
R is C1-Cg-alkoxycarbonyl with a suitable amine fol-
lowed by treatment with an oxidizing agent as under A.
(C) If the compounds of formula I are intended to be
of the type wherein Rj is cyano they can be made by
treating compounds of the above formula II wherein
R is aminocarbonyl with a dehydration agent followed
by treatment with an oxidizing agent as described above
at A. | |
(D) If the compounds of the invention are intended to
be of the type wherein R is a carboxylamide residue
they can be made by reacting compounds of the formula

R)"—CO—-—-NH—NH3,

wherein R1” constitutes a carboxylic amide residue as
listed with carbondisulfide in the presence of a base so
as to form a compound of the formula

R;"—CO—NH—NH—CS—S{(—Mel{+),

The latter product is then reacted with an alkylating
agent to form a compound of the formula

R;"—CO—NH—NH—C5—S—R

‘whereupon it is treated with a dehydration agent and an
oxidizing agent in order to obtain the desired com-
pounds of the invention.

(E) If compounds are wanted of the type of formula
I in which Rjis a carboxylic acid residue, the proceed-
ing could be as follows: a compound of the formula

HoN—NH—CS—S{(—)Mel+)

is reacted with an alkylating agent to form a compound
of the formula

H>N—NH—CS—S—R.

The latter reaction product is then treated with a com-
pound of the formula

R1—CO—CO—CI

in which Ry is C1—-Cg-alkoxycarbonyl so as to form a
carboxylic acid derivative of the above formula II, the
reaction being carried out under dehydrating condi-
tions. The last obtained reaction product is then treated
with an oxidizing agent as stated above at A.

In all these compounds R and R have the meaning as
in Formula I except as stated and Me(+)is a cation of an

organic or inorganic base.
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4 .

II. PROCESS FOR MAKING THE COMPOUNDS
USED AS STARTING PRODUCTS BUT ALSO AS
FINAL PRODUCTS (n=0)

The compounds of the formula I wherein n 1s 0 and
which have not been disclosed heretofore can be made

as follows:
Compounds of the formula

R{'—CO-—-NH—NH;

in which Ry is C1-Cg¢-alkoxycarbonyl are reacted with
carbon disulfide in the presence of a base so as to form
a compound of the formula

R} —CO—NH—NH—CS—S(—Me{+),

The latter reaction product is then reacted with a dehy-
dration agent so as to form a compound of the formula

HN —— N

S=C | C'—Rl
N\ /
S .

The latter compounds are subjected to the action of an
alkylating agent, if desired in the presence of a base.
There are thus formed the desired compounds of the
formula

N — N

R—S—C C-—R;
N\ /
S

The latter may be further reacted with suitable amines
to form compounds of the formula

N—N

R—S—C C—R}"
\S/’

In all of these formulas R and R have the meaning as in
formula I unless otherwise indicated, Me(+)is the cation
of an inorganic or organic base and Rt"” is a carboxylic
amide residue or a cyano group.

I11. DETAILS OF THE PROCESS OF MAKING

In order to make the compounds of the invention 1n
which in the general formula I n=1 there may be used
as oxidizing agents organic hydroperoxides such as
tert.-butylhydroperoxide, or per-acids, such as m-
chloroperbenzoic acid, or N-halogeno acid amides like
N-bromosuccinimide. Inorganic oxidizing agents, such
as hydrogen peroxide and sodium metaperiodate may
also be used. Preferably two oxidation equivalents of
the oxidizing agents or a small excess are employed per
mol of thio compound at temperatures of about 0° to 60°
C. -

In order to make the compounds of the formula I in
which n is 2 it is possible in addition to the just named
oxidizing agents to use also agents such as chlorine,
potassium permanganate, chromic acid and their salts or



S
nitric acid and the temperature range of 0° to 120° C.
Preferably, there are used four oxidation equivalents or
a slight excess above it per mol of thio compound. In
other words; there are used about twice-the amount of
oxidizing agents as employed for the above-deserlbed 5
sulfoxidation as in the case wherenis 1. .

The reaction in general can be carried out at tempera-
~tures between —30° and 120° C. These temperatures
should be used during the oxidation reactions.

For the synthesis of the compounds of the. invention
the reactants are used in about equimolar amounts. This
is otherwise in case of the dehydratlen reaction 1in
which a large excess of the water extraetmg agent is
preferred. s e -

As reaction media there may be used solvents whmh
are inert towards the reactants. They may be used as
such or in mixture with water. Their selection depends
on conventional considerations having in mind the spe-
cific purpose of the reaction. As solvents or suspension
agents there may be used: carboxylic acids.such as
acetic acid, carboxylic amides, such as dimethylform-
amide; carboxylic acid nitriles, such as acetonitrile;
alcohols, such as methanol; ethers such as dioxane, and
many others. SRR -

If it is considered adwsable there mey be used as
inorganic or organic bases, oxides'and hydroxides of the
alkali or alkali earth metals, for instance sodium or po-
tassium hydroxide or tertiary ammes, such as trlethyl-
amine or N,N-dimethylanihne. -~

Suitable alkylating agents are. for mstance alkyl ha-
lides, preferably iodides and bromides, as well as esters
of sulfuric acid, such as dimethylsulfate or: esters of
aromatic sulfonic acids, such as methyltosylate.
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ice water and subjected to removal by suction of the
precipitated compound. -
Yield: 17.8 g (78% of the theoreneal value); M p.:

116° C.

EXAMPLE 2
5-ethylsulfinyl-1,3,4-thiadiazole-2-carboxamide
38 g of S-ethylthio-1,3,4-thiadiazole-2-carboxamide

are dissolved at 40° C. in 400 ml of glacial acetic acid
and are then slowly reacted with 22.6 ml of a 30%

hydrogen peroxide upon stirring. The solution 1s kept
for another 3 hours at the same temperature. At the end
of this period the oxidation is sufficiently complete not

to require any further addition of heat. After standing

overnight the reaction mixture is stirred into two liters

of icewater resulting in the precipitation of a solid mate-

rial which is removed by suction and recrystallized
from isopropanol.

Yield: 15.2 g (37% of the theoretical value) M.p.:
103° C.

EXAMPLE 3

5-methylsulfonyl-1,3,4-thiadiazole-2-carboxamide

9.3 g of S-methylthio-1,3,4-thiadiazole-2-carboxamide
were dissolved at 80° C. in 50 ml acetic acid and were
reacted with 18 ml of 30% hydrogen peroxide upon
stirring so as to permit to keep the solution during boil-

ing under reflux. After the addition is complete the

boiling was continued for 30 minutes. After cooling to
room temperature the reaction product precipitated. It
was removed by suction and dried.

- Yield: 7.3 g (67% of the theoretical value); M.p.: 185°
C. .

Suitable dehydration agents are particularly .inor- 35 .

ganic agents, such as mineral acids, for instance concen-
trated sulfuric acid or polyphosphoric acid, inorganic
halides, for instance, phosphorus pentachloride, phos-
phorus trichloride, titanium .tetrachloride and many
others. - Also organic agents may be used such as carbox-
vlic acid chlorides, for instance acetyichloride, carbox-
ylic acid anhydride, such as trifluoroacetic acid anhy-
dride, carbodiimides, such as dicyclohexylcarbodiimide
and many others. The isolation of the formed .com-
pounds of the invention may be carried out by distilling
off the solvent at atmospheric or reduced pressure or. by
precipitation with water or a slightly. polar organic
solvent such as diethylether or by erystal] ization.

PREFERRED EMBODIMENTS OF THE
- INVENTION | -

Examples for compounds wherein nis 1 or 2:
The following examples will illustrate the making of
compounds of the invention as. shewn in Formula I

50

wherein n zs 1 or 2. | 33
' EXAMPLE P
S-ethylsulfenyi 1,3, 4-thnadlazole-2 cer'boxyhc ac:ld
ethylamlde T P

A solution of 20.0 g of S-ethylthm 1 3, 4-thiad1azele-2-
carboxylic acid ethylamide in 70 ml of acetic acid is
heated to 80° C. When this temperature is reached 31.3
g of a 30% concentration of aqueous- hydrogen peroxide
are added dropwise resulting in- boﬂmg of the solution.
When no more heat development i§ observed the solu-
tion .is - subjeeted to another hour of reflux beﬂmg
whereupon it is cooled to room temperature, stirred in

63

45

EXAMPLE 4
. .5- lsopropylsulfonyl 1, 3 4-th1edlazole-Z-carbemtrlle

40 ml of 30% hydrogen peroxide were added drop-
wise under stirring at 70° C. to a solution of 46.0 g of
5-isopropylthic-1,3,4-thiadiazole-2-carboxamide in 250
ml of glacial acetic acid. This caused the solution to

-boil. Then 40 ml of perhydrol were furthermore added

causing the reaction solution to remain boiling without
addition of any heat. The mixture was then subjected to
stirring for another 30 minutes whereupon it was cooled
which caused the reaction product to crystallize out at
30° C. By adding icewater the precipitation was com-
pleted. The crystallate was removed by suction and
dried in a vacuum.

Yield: 45.0 g (B6% of the theoretical amount); M p-:
162° C.

EXAMPLE §
5-methylsulfonyl-1,3,4-thiadiazole-2-carbonitrile

A mixture of 20 ml titanium tetrachloride in 50 ml
carbon tetrachloride was added dropwise at 0° to 5° C.
upon stirring to 350 ml tetrahydrofuran. Subsequently,
2-methylsulfonyl-1,3,4-thiadiazole-2-carboxamide was
added in batches at room temperature in an amount of
20.7 g. After continued stirring for 1 hour a solution of
50 ml triethylamine in 50 ml tetrahydrofuran was
dropped into the mixture within a period of 60 minutes.
The mixture was then reacted with 5C ml water, the
total mixture was extracted with chloroform and the
organic phase was dried over magnesium sulfate and the
solvent was distilled off in a vacuum. The residue was
taken up iIn acetic acid ethylester, subjected to boiling
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with activated carbon, filtered and concentrated. The
residue was crystallized from chloroform/tetrahydrofu-
ran (3:1).

Yield: 9.1 g (48% of the theoretlcal value); M.p.:

173°-175° C.
EXAMPLE 6 .
5.methylsulfonyl-1,3,4-thiadiazole-2-carboxylic acid
ethylester |

21.4 g of powdered potassium permanganaté was
introduced into a solution of 20.4 g of 5-methylthio-
1,3,4-thiadiazole-2-carboxylic acid ethylester in 100 ml

10

acetic acid and 40 ml water in a manner that the temper- -

ature of the solution rose to 70° C. To complete the
reaction the mixture was stirred for another 30 minutes.
Thereafter, the manganese dioxide which precipitated
at 10° was reduced with a solution of 19 g sodium meta-
bisulfite in 100 ml water while cooling with ice. Upon
addition of 500 ml water the desired compound precipi-
tated. It was removed by suction, dried and recrystal-
lized from isopropylether.

Yield: 9.4 ¢ (40% of the theoretical value); M.p.: 48°
c |

EXAMPLE 7

5-methylsulfonyl-1,3,4-thiadiazole-2-carboxylic
acid-cyclohexylmethylamide

203 g of 5-methylthio-1,3,4- thladlazole-z-carboxyllc
‘acid cyclohexylmethylamide were dissolved in 130 ml
acetic acid and 25 ml water. 16 g pulverized potassium
permanganate was then introduced upon stirring to
cause the temperature to increase to 70° C. Thereafter,
stirring was continued for 30 minutes. The mixture was
cooled and then mixed with 300 ml ice water. The
formed manganese dioxide was reduced with a solution
of 14.3 g sodium metabisulfite in 100 -ml water. The
precipitated compound was removed by suction and
recrystallized from ethanol.

Yield: 18.3 g (81% of the theoretical Value), M.p.:
159° C.
- In an analogous manner to the Examples 1 to 7 the
following specific compounds were made:

Physical
Compound constants
5-ethylsulfonyl-1,3,4-thiadiazole- S
2-carboxamide - M.p.: 143° C.
5-ethylsulfonyli-1,3,4-thiadiazole- . -
2-carbonitrile M.p.: 87° C.
5-isopropylsulfonyl-1,3,4-thiadiazole- .
2-carbonitrile M.p.: 78° C.
5-methylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid methylamide M.p.: 135° C.
5-methylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-dimethylamide M.p.: 91° C.
5-isobutylsulfonyl-1,3,4-thiadiazole-2- "
carboxamide M.p.: 125° C.
5-ethylsulfonyl-1,3,4-thiadiazole- | |
2-carboxylic acid-methylamide M.p.: 169° C.
5-ethylsulfonyl-1,3,4-thiadiazole- -
2-carboxylic acid-dimethylamide M.p.: 58° C.
S-propylsulfonyl-1,3,4-thiadiazole-
2-carboxamide - M.p.: 153%C,
S-propylsulfonyl-1,3,4-thiadiazole- -
2-carboxylic acid-methylamide M.p.: 148° C.
5-ethylsulfonyl-1,3,4-thiadiazole- " .
2-carboxylic acid-butylamide M.p.:77° C. -
S-ethylsulfonyl-1,3,4-thiadiazole- | ST
2-carboxylic acid-ethylester M.p.: 55° C.
5-ethylsulfonyli-1,3,4-thiadiazole- A |
2-carboxylic acid-cyclopropylamide M.p.: 135° C
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... -continued
Compuund o constants
- 3- methylsu]fonyl—l 3, 4 thiadiazole- . o |
2-carboxylic acid- methyle_ster - M.p.: 95° C.
S-E:thylsulf_'ﬂnyl-l,3,4-;hiadiazole- | | o .
.2-carboxylic acid-propylamide- -~ -~ M.p.: 105° C

5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic ac:d (N-butyl N-methyl)—
amide

5-ethylsulfonyl-1,3, 4 thiadiazole-2-

np2%: 1,5310

carboxylic acid-(2-methoxyethyl)-amide ‘M.p.:.77° C.
5-ethylsulfonyl-1,3,4-thiadiazole-2-+ ‘

" carboxylic acid-(3-methoxypropyl)-amide M.p.: 71° C.
5-ethylsulfonyl-1,3,4-thiadiazole-2- |
carboxylic acid-isopropylamide - M,p.: 85° C.
5-ethylsulfonyl-1,3,4-thiadiazole- . | |
2-carboxylic acid-allylamide - M.p.: 61° C.
5-ethylsulfonyl-1,3,4-thiadiazole- |

“2-carboxylic acid-octylamide ‘M.p:82° C.
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-N N—tetramethylene- |
amide M.p.: 91" C.

| 5-ethylsulfnnyl-l 3,4-thiadiazole-2- I
carboxylic acid-(N,N- 3-oxapentamethy— |
leneamide - M.p.: 83° C.

-ethylsu]fonyl-l 3, 4—th1adlaza]e-2- |
carboxylic acid- cyclﬂuctylamlde M.p.: 97° C.
S-propylsulfonyl-1,3,4-thiadiazole- |

- 2-carbaxylic. acid-ethylester -~ - ‘M.p.:38° C.
5-propyisulfonyl-1,3,4-thiadiazole-
2-carbonitrile M.p.: 83° C.
5-propylsulfinyl-1,3, 4-thladlazole- . I

- 2-carbonitrile .- TARE A - M.p.: 69° C.
5-ethylsulfinyi-1,3, 4-thladlazole- i S
2-carbonitrile - - M.p.: 78° C
5-methylsulfonyl-1,3,4-thiadiazole-"*" o
.2-carboxylic acid-ethylamide t: M.p.: 137° C.

* 5-methylsulfonyl-1,3,4-thiadiazole- |
2-carboxylic acid-isopropylamide - M.p.: 108° C.
5-methylsulfonyl-1,3,4-thiadiazole- | |
2-carboxylic ‘acid-propylamide M.p.: 115° C.

5-methylsulfonyl-1,3,4-thiadiazole- A

2-carboxylic acid-butylamide | M.p.: 95° C.
5-methylsulfinyl-1,3,4-thiadiazole- o
2-carboxylic acid-propylamide - M.p.:95° C.
5- methylsulﬁnyl-l 3,4-thiadiazole- - '
2-carboxylic acid-butylamide - - . M.p.: 88° C.
5-propylsulfonyl-1,3,4-thiadiazole- S
2-carboxylic ac:d-ethylamlde - M.p.: 105° C.
5-propylsulfonyl-1,3,4-thiadiazole- I
2-carboxylic acid-propylamide’ M.p.: 103° C.
5-propylsuifonyl-1,3,4-thiadiazole- | |
2-carboxylic acid-allylamide ME 70° C.
‘5-sec.-butylsulfonyl-1,3,4-thiadia- np¢?: 1,5168

‘zole-2-carboxylic acid-ethylester 3
S5-sec.-butylsulfonyl-1,3,4-thiadia- ' | -
zole-2-carboxamide . L - M.p.: 127° C.
5-methylsulfinyl-1,3, 41-thladla- |

- zole-2-carboxylic acid-allylamide M.p.: 68° C.
5-sec.-butylsulfinyl-1,3, 4—th1adla-. PR | |
zole-2-carboxamide - M.p.: 87° C.
5-sec.-butylsulfonyl-1,3, 4-thladla-- I
zole-2-carbonitrile M.p.: 57° C.

5-propylsulfonyl-1,3, 4-thladlazole- | R
2-carboxylic acid-isopropylamide M.p.: 79° C.
5-propylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-butylamide - M.p.: 88° C.
5-methylsulfonyl-1,3,4-thiadiazole-
2-2-carboxylic acid-allylamide M.p.: 72° C.

- S-propylsulfinyi-1,3,4-thiadiazole--
2-carboxylic acid-ethylamide M.p.: 75° C.
3-propylsulfinyl-1,3 4—thladlamle-2- | |
carboxylic acid-propylamide - M.p.:67°C,
5-propylsulfinyl-1,3,4-thiadiazole-2- |
carboxylic :acid- allylam:de . ‘M.p.: 73° C.
S-propylsulfinyl-1,3,4- thiadiazole-2- | |
carboxylic acid-isopropylamide R . M.p.: 76° C.
5-methylsulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-(2-methoxyethyl)-amide ‘M.p.:63° C.
S5-methylsulfonyl-1,3,4-thiadiazole-2-
carboxylic acid-(2-methoxyethyl)-amide M.p.: 80° C.

S-methylsulfonyl-1,3,4-thiadiazole-2-
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4.279,907

-continued

Physical
Compound constants
carboxylic acid-(3-methoxypropyl)-amide M.p.: 97° C.
S-methylsulfinyl-1,3.4-thiadiazole-2-
carboxylic acid-(3-methoxypropyl)-amide M.p.: 71° C.
S-methylsulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-ethylamide M.p.: 118° C.
5-methylsulfinyl-1,3,4-thiadiazole-2-
carboxylic actd-tsopropylamide M.p.: 77" C.
S-methylsulfonyl-1,3,4-thiadiazole-2-
carboxylic acid-cyclopropylamide M.p.: 171° C.
S-methvlsulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-cyclopropylamide M.p.: 149° C.
S-methylsulfonyl-1,3,4-thiadiazole-2-
carboxylic acid-N,N-trimethyienamide M.p.: 144° C.
S-methylsulfinyl-1,3,4-thiadiazole-2-
carboxvlic acid-N,N-trimethylenamide M.p.: 135° C.
S-propyisulfonyl-1,3,4-thiadiazole-2-
carboxylic acid-sec.-butylamide M.p.: 45° C.
S-propylsulfonyl-1,3,4-thiadiazole-2-
carboxylic acid-dimethylamide M.p.: 75° C.
S-butylsulfonyi-1,3,4-thiadiazole-2-
carboxamide M.p.: 135° C.
S-butylsulfinyl-1,3,4-thiadtazole-2-
carboxamide M.p.: 105° C.
S-butylsulicnyl-1,3,4-thiadiazole-2-
carbonitrile | M.p.: 43° C.
S-tsobutyisulfonyl-1,3,4-thiadiazole-2-
carboniirile M.p.: 72° C.
S-propylsulfonyl-1,3,4,-thiadiazole-2- .
carboxylic acid-hexylamide M.p.: 75° C.
S-1sopropylsulfonyi-1,3,4-thiadiazole- |
2-carboxylic acid-cyclohexylmethylamide M.p.: 134° C.
S-isopropylsulfinyl-1,3,4-thiadiazole-
2-carboxylic acid-cyciochexylmethylamide M.p.: 139° C.
S-propylsulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-butylamide M.p.:. 64° C.
5-propylsulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-sec.-butylamide M.p.: 60° C.
S-propyisulfinyl-1,3,4-thiadiazole-2-
carboxylic acid-hexylamide M.p.: 68° C.
5-propylsulfinyl-1,3,4-thiadiazole-2-
carboxvlic acid-dimethylamide M.p.: 64° C.
S-methylsulfinyl-1,3,4-thiadiazole-2-
carbonitrile S M.p.: 114° C.
5-methylsulfinyl-1,3,4-thiadiazole-
2-carboxamide - M.p.: 163" C.
5-isopropyisulfinyl-1,3,4-thiadiazole-
2-carboxamide M.p.: 135° C.

(decomposed)
S-1sopropylsulfinyl-1,3,4-thiadiazole-
2-carbonitrile np?Y: 1,5812

5-pentylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-ethylester
S-pentyisuifonyl-1,3,4-thiadiazole-
2-carbonitrile
S-hexyisulfonyi-1,3,4-thiadiazole-
2-carbonitrile
S-pentylsulfonyl-1,3,4-thiadiazole-
Z-carboxamide
5-hexyisulfonyi-1,3,4-thiadiazole-
2-carboxamide '
S-propylsulfonyl-1,3,4-thiadiazole-
2-carboxylic actd-N,N-trimethyleneamide
5-butylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-N,N-trimethyleneamide
S-butylsulfinvl-1,3,4-thiadiazole-
2-carbonitrile
S-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-N,N-trimethyleneamide
S-isopropyisulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-methylamide
5-isopropylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-ethylamide
a-isopropylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-isopropylamide
5-isopropylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-propylamide
d-isopropylsulionyl-1,3,4-thiadiazole-
2-carvoxylic acid-butylamide
S-1sopropylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-isobutylamide

npY: 1,5130

2 51° C.
+39° C.
:151° C.
2 139° C.
+127° C.
p.: 102° C.
. 68° C.
2 107° C
.+ 207° C.
:131°C.
:111° C.
: 64° C.
272°C.

2 92° C.
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-continued
Physical

Compound constants
5-isopropyisuifonyl-1,3,4-thiadiazole-
2-carboxylic acid-sec.-butylamide M.p.: 92° C,
S-isopropylsulfinyl-1,3,4-thiadiazole-
2-carboxylic acid-methylamide M.p.: 184

| ' (decomposed)
5-isopropylsulfinyl-1,3,4-thiadiazole-
2-carboxylic acid-ethylamide M.p.: 118° C.
5-(2-propenylsulfinyl)-1,3,4-thiadia-
zole-2-carboxylic acid-methylamide M.p.: 125° C.
5-methylsulfonyi-1,3,4-thiadiazole-
2-carboxylic acid-N-ethyl-N-butylamide np?d: 1,5312

S-isapropylsulfinyl-1,3,4-thiadiazole-
2-carboxylic acid-propylamide M.p.: 84° C.

S-isopropylsulfonyl-1,3,4-thiadiazole-

2-carboxvylic acid-isopropylamide M.p.: 84° C.

S-isopropylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-dimethylamide M.p.: 82° C.

5-butylsulfonyl-1,3,4-thiadiazole- " |

2-carboxylic acid-methylamide M.p.: 146" C.

S-butylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-ethylamide M.p.: 87° C.

5-butylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-propylamide M.p.: 101° C.

S-butylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-(2-methoxyethylamide -~ - Mup.: 63° C

5-butylsuifonyl-1,3,4-thiadiazole- -

2-carboxylic acid-isopropylamide - M.p.: 99° C.

S-butylsulfinyl-1,3,4-thiadiazole- -

2-carboxylic acid-methylamide | M.p.: 112° C,

5-butyisulfinyl-1,3,4-thiadiazole- | |

2-carboxytic acid-ethylamide - | M.p..72° C.

5-butyisulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-propylamide ' - M.p.: 84° C.

5-butylsuifinyl-1,3,4-thiadiazole-

2-carboxylic acid-(2-methoxyethyl)-amide M.p.: 54° C.

5-butylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-isopropylamide M.p.: 57° C.

5-methylsulfonyl-1,3,4-thiadiazole- |

2-carboxylic acid-IN-butvl-N-methylamide np2Y: 1,5330

S-methylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-N-isobutyl-N-methyl- npY: 1,5291

S5-methylsulfonyi-1,3,4-thiadiazole-

2-carboxylic acid-N,N-diethylamide M.p.: 98° C.

S-sec.-butylsulfonyi-1,3,4-thiadiazole-

2-carboxvlic acid-methylamide M.p.: 150° C.
 S-sec.-butylsulfonyl-1,3,4-thiadiazole- |

2-carboxylic acid-ethylamide M.p.: 79° C.

5-cyclohexylsulfonyl-1,3,4-thiadiazole-

2-carboxamide , M.p.: 176" C.

S-cyclohexylsuifonyi-1,3,4-thiadiazole-

2-carbonitrile | M.p.: 140° C.

5-methylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-N,N-dipropylamide M.p.: 55° C.

5-sec.-butylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-cyclopropylamide M.p.: 95° C.

S-pentylsulfinyl-1,3,4-thiadiazole-

2-carbonitile M.p.: 65° C.

S-hexylsulfinyi-1,3 4-thiadiazole-

2-carbonitrile M.p.: 57° C,

S-pentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-methylamide M.p.: 126° C.

5-hexylsulfonyvi-1,3,4-thiadiazole-

2-carboxylic acid-methylamide M.p.: 108° C.

S-cyclohexylsulfinyl-1,3,4-thiadiazole- .

2-carbonitrile - M.p.. 87° C.

5-sec.-butylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-{2-methoxyethyl)-amide np?Y: 1,5357

S-sec.-butylsulfinyi-1,3,4-thiadiazole-

2-carboxylic acid-methylamide M.p.: 115° C.

5-sec.-butylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-ethylamide npe®: 1,5580

S5-pentyisulfonyl-1,3,4-thiadiazole- .

Z-carboxylic acid-ethylamide M.p.: 80° C.

S-hexylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-ethylamide M.p.: 67° C.

S-pentylsulfinyl-1,3,4-thiadiazole- -

2-carboxylic acid-ethylamide M.p.: 75° C.

5-hexvylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-ethylamide M.p.: 75° C.

5-methylsulfinyl-1,3,4-thiadiazole-
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5-hexvylsulfinyi-1,3,4-thiadiazole-

M.p.:

4,279,907

-continued
Physical

Compound constants
2-carboxylic acid-N,N-diethylamide - np20: 1,5650
5-sec.-butylsuifonyl-1,3,4-thiadiazole- .
2-carboxylic acid-isopropylamide M.p.: 77° C.
5-sec.-butylsuifinyl-1,3,4-thiadiazole- -
2-carboxylic acid-cyclopropylamide np?l: 1,5671
S-pentylsulfonyl-1,3,4-thiadiazole- -
2-carboxylic acid-propylamide M.p.: 86" C.
5-pentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-isopropylamide M.p.: 95° C.
5-pentylsulfonyl-1,3,4-thiadiazole- -
2-carboxylic acid-cyclopropylamide M.p.: 106° C.
‘5-pentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-butylamide M.p.: 92° C.
S-pentylsulfonyl-1,3,4-thiadiazole- ,
2-carboxylic acid-sec.-butylamide M.p.: 89° C.
5-pentylsulfonyl-1,3,4-thiadiazole- |
2-carboxylic acid-1sobutylamide M.p.: 106° C.
5-pentylsulfinyl-1,3,4-thiadiazole- -

2-carboxylic acid-propylamide M.p.: 79° C.
S-pentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-isopropylamide M.p.: 61° C.
5-pentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-allylamide M.p.: 74° C.
S-pentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-cyclopropylamide M.p.: 90° C.
5-pentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-butylamide M.p.: 85° C.
5-pentylsulfinyl-1,3,4-thiadiazole- |
2-carboxylic acid-sec.-butylamide M.p.: 59° C.
5-pentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-isobutylamide M.p.: 80° C.
5-cyclopentylsulfonyl-1,3,4-thiadiazole- 3
2-carboxylic acid-methylamide - M.p.: 203° C.
5-cyclopentylsulfonyl-1,3,4-thtadiazole-

2-carboxylic acid-ethylamide M.p.: 115° C.
5-sec.-butylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-(2-methoxyethyl)-amide np?0: 1,5519
5-sec.-butylsulfonyl-1,3,4-thiadiazole- +
2-carboxylic acid-(3-methoxypropyl)-amide np?l: 1,5324
S-cyclopentylsulfonyl-1,3,4-thiadiazole- |
2-carboxylic acid-propylamide M.p.: 95° C.
S-cyclopentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-isopropylamide M.p.: 77° C.
5-cyclopentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-cyclopropylamide M.p.: 90° C.
5-cyclopentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-butylamide ‘M.p.: 76° C.
S-cyclopentylsulfonyl-1,3,4-thiadiazole-

2-carboxylic acid-dimethylamide M.p.: 56° C.
5-pentylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-dimethylamide M.p.: 61° C.
5-pentylsulfonyl-1,3,4-thtadiazole-2-

carboxylic acid-(3-methoxypropyl)-amide M.p.: 56" C.
5-hexylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-propylamide M.p.: 80° C.
S-hexylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-isopropylamide M.p.: 91° C.
S-hexylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-(2-methoxyethyl)-amide M.p.: 46° C.
5-hexylsulfonyi-1,3,4-thiadiazole-

2-carboxylic acid-(3-methoxypropyl)-

amide M.p.: 57° C.
S-cyclopentylsulfinyi-1,3,4-thiadiazole-

2-carboxylic actd-methylamide - M.p.: 168° C.

(decomposed)

S-cyclopentylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-ethylamide M.p.: 93° C.
5-methylsuifonyl-1,3,4-thiadiazole-

2-carboxylic acid-N,N-diisopropyl- S -
amide np?Y: 1,5240
5-sec.-butylsulfinyl-1,3,4-thiadiazole- -
2-carboxylic acid-(3-methoxypropyl)-

amide np?0: 1,5489
5-hexylsulfinyi-1,3,4-thiadiazole- -

2-carboxylic acid-propylamide o Mo 71° C.
5-hexylsulfinyl-1,3,4-thiadiazole- - o
2-carboxylic acid-isopropylamide M.p.: 61° C.
5-hexylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-(2-propenyl)-amide 69° C.
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12
-continued

| Physical
Compound constants
2-carboxylic acid-cyclopropylamide M.p.: 90° C.
5-hexylsulfinyi-1,3,4-thiadiazole-
2-carboxylic acid-(2-methoxyethyl})-
amide M.p.: 57° C.
5-hexyisulfonyl-1,3,4-thiadiazole-
2-carboxylic acid-cyclopropylamide M.p.: 83° C.
5-hexylsulfinyl-1,3,4-thiadiazole-
2-carboxylic acid-(3-methoxypropyl)-
amide M.p.: 53° C,

The compounds of the invention are colorless and
non-smelling oils or crystalline bodies which have a
good solubility in polar organic solvents such as carbox-
ylic acid amides, for instance dimethylformamide; car-
boxylic acid nitriles, for instance acetonitrile, and alco-
hols such as methanol. They are less soluble in hydro-
carbons, for instance hexane, and halogenated hydro-
carbons, for instance dichloromethane. They are insolu-

ble 1n water.

Examples illustrating the starting products and
compounds of the invention wherein n=0

The following examples illustrate the making of the
compounds of the invention coming under formuia I
wherein n=0. These compounds are starting products
or intermediate products for making the compounds of
the invention in which n is 1 or 2. However, in view of
their partial nematocidal properties they may also be
used directly as nematocides in agriculture and horticul-
ture.

EXAMPLE 8

(a) 3-(ethoxyoxalyl)-dithiocarbazinic acid, potassium
| salt |

91.5 g of carbon disulfide were added upon stirring to
a suspension of 198 g of oxalic acid ethylesterhydrazide
in 1 1 ethanol while stirring. At a temperature between
10° and 15° C. there was then added dropwise a solution
of 98.7 g of 85% concentration potassium hydroxide in
900 ml ethanol. Stirring was continued for 1 hour and
the formed salt was extracted with 3 1 diethylether. The
potassium salt was removed by suction, washed with
ether and dried in a vacuum.

Yield: 357 g (97% of the theoretical amount); M.p.:
160° C.

(b) 5-thioxo-1,3,4-thiadiazoline-2-carboxylic acid
ethylester

440 g of the product obtained in (a), that is 3-(ethox-
yoxalyl)-dithiocarbazinic acid, potassium salt were 1n-
troduced into 1.2 1 concentrated sulfuric acid at a tem-
perature of 20°-30° C. The mixture was stirred until the
compounds was completely dissolved. After standing
overnight the solution was stirred 1n 5 1 icewater. The
percipitated compound was removed by suction,
washed with water, and dried in a vacuum at 40° C.

Yield: 163.5 g (48% of the theoretical value); M.p.:

91° C.

(¢) 5-ethylthio-1,3,4-thiadiazole-2-carboxylic acid
ethylester

99.9 g of ethyliodide were added to a suspension of
121.3 g of the compound obtained in (b), i.e. 5-thioxo-
1,3,4-thiadiazoline-2-carboxylic acid ethylester in 350
ml ethanol. Thereafter, 64.7 g of triethylamine were




added dropwise at a temperature between 20° and 25°
C. while cooling and stirring the mixture. Stirring was
then continued for another 2 hours. The mixture was
thereafter poured into 1.5 1 icewater. The precipitating
oil was extracted with 300 mi chloroform. The chloro-
form ‘phase was separated twice washed with water

and dried on magnesium sulfatc The selvent was dls-
tilled off at a reduced pressure.

Yield: 99.3 g (71% of the theﬂretxcal vaiue)
1,5782. . |

EXAMPLE 9

S-ethylthw-l 3 4-thlad:amie-z-carboxyhc ac:td
ethylamlde R |

34 g of an aqueaus 50% ethylamme solutmn were
added to 43.7 g of the compound obtained in Example
8(c), that is ethylthio-1,3 4~th1adlazcle-2-carbnxy]1c acyd
ethylester. This caused the temperature to rise to 46° C.
The solution was subsequently heated to boiling point
for another 15 minutes. It was then cooled to 4° C. and

Dz‘?’: '
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reacted with 50 ml icewater. The precapxtated com-

pound was removed by suction.

C.

. EXAMPLE 10 .

S-methylthm 1,3 4-th:ad:azale-Z-carboxyhc aCId
- ethylester |

61 g of dzthmcarbazmlc acid methylester were. dis-
solved in 400 ml dioxane. By adding dropwise upon
stirring 75 g of oxalic acid ethylesterchloride, the tem-
perature was caused to rise to 75° C. At this tempera-
ture the solution was subjected to further stirring for 30
minutes. The dioxane was distilled off in a vacuum and
the oily residue was introduced in 350 ml of concen-
trated sulfuric acid. To complete the cyclization the
reaction solution was kept for another hour at 40° C.
and after cooling to room temperature was stirred into
2 licewater. The precipitated crystals were removed by
suction and recrystallized from cyclohexane.

Yield: 68 Sg (67% af the theeretical value) M p.: 46“
C.

| - EXAMPLE 11
S5-methylthio- 1,3,4-thiadiamle—2-carh0xamide -'

11.8 g of S-methylthio-1,3,4-thiadiazole-2-carboxylic
acid ethylester which is the compound obtained in Ex-
ample 10, were mixed with 50 mi ethanol and 50 mi of
a 25% aqueous ammonia solution whereupon the mix-
ture was heated for 15 minutes on a steam bath. After
ceolmg part of the reaction product precxpltated The
precipitation was completed by addmg ice water. The
precipitate was then remeved by suction and dried na
vacuum.

Yield: 8.9 g (88% of the theoreucal amaunt) M p
185° C. - . e

EXAMPLE 12

S-methylthlo-l 3 4-thladiam1e-2-carbomtrlle

350 ml tetrahydrofuran were added dropwise upcm
stirring and cooling at a temperature between 0° and 5°
C. to a solution of 20 ml titantum tetrachloride in 50 ml
carbon tetrachloride. There were then added at ﬁrst in

batches 15.3 g of: S-methylthlo-l 3,4-thiadiazole-2-car--

boxamide as obtained in Example 11, and thereafter
within a period of 1 hour 50 ml triethylamine which had
been takcn up in 50 ml tetrahydmfuran After addition

Yield: 30. 0 g (69% of the theoretical value) M. p-: 85“ -
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of 50 ml water the reaction mixture was extracted with
chloroform. The extract was dried on magnesium sul-
fate and the solvent was removed in a vacuum. The
residue was taken up in acetic acid ethylester and fil-
trated off from the insoluble residue. The ester phase
was then treated with activated carbon and finally con-

centrated to dryness in a vacuum.

- Yield: 11.1 g (81% of the theoretical amount); M.p.:
118°-120° C.

EXAMPLE 13

5-methylthio-1,3,4-thiadiazole-2-carboxylic acid
cyclohexyl methylamide

30.6 g of S-methylthio-1,3,4-thiadiazole-2-carboxylic
acid ethylester as obtained in Example 10, were heated
to boiling point for 2 hours with 16.95 g of cyciohexyl-
methylamine in 150 ml ethanol. The solution was con-
centrated to 50 ml and the reaction product was precipi-
tated by stirring in ice water. |
- Yield: 35.3 g (87% of the theoretical value); M.p.:
103° C. | |

In a manner analogous to the processes of Examples

8 to 13 the following further starting products or inter-

mediate products were obtained.
‘Physical
- Compound Constants

S-methylthio-1,3.4-thiadiazole-

 2~carboxylic acid methylester M.p.: 80° C.
S-methylthio-1,3,4-thiadiazole-
2-carboxylic acid methylamide M.p.: 128° C.
S-methylthio-1,3,4-thiadiazole-
2-carboxylic acid dimethylamide M.p.: 128" C.
S-ethylthio-1,3,4-thiadiazole-
2-carboxamide M.p.: 162° C.
S-ethyithio-1,3,4-thiadiazole- |
2-carboxylic acid methylamide M.p.: 116° C.
5-ethylthio-1,3,4-thiadiazole-
2-carboxylic acid dimethylamide M.p.: 53° C.
5-ethylthio-1,3,4-thiadiazole-
2-carboxylic acid cyclapr{}pylamnde M.p.: 91° C.
S-ethylthio-1,3,4-thiadiazole-
2-carboxylic acid butylamide M.p.: 54° C.
S-propylthio-1,3,4-thiadiazole-

- 2-carboxamide M.p.: 137" C.
S-propyithio-1,3,4-thiadiazole-
2-carboxvlic acid methylamide M.p.: 72° C.
5-1sopropylthio-1,3,4-thiadiazole-
2-carboxamide M.p.: 154° C.
5-isobutylthio-1,3,4-thiadiazole-
2-carboxamide M.p.: 162° C.
5-ethylthio-1,3,4-thiadiazole-2-
carbonitrile M.p.: 40° C.
S-propylthio-1,3,4-thiadiazole-2-
carboxamide M.p.: 142° C,
5-sec.-butyitho-1,3,4-thiadiazole-2-

- carboxamide M.p.: 1197 C,
S-methylthio-1,3,4-thiadiazole-2-
carboxylic acid-propylamide Mp.:83°C
S-methylthio-1,3,4-thiadiazole-2-

carboxylic acid-butylamide M.p.: 90° C.
5-methylthio-1,3,4-thiadiazole-2-

carboxylic acid-aliylamide M.p.: 88° C.
5-methylthio-1,3,4-thiadiazole-2-

carboxylic acid-ethylamide M.p.: 83° C.
S-methylthio-1,3,4-thiadiazole-2- - |
carboxylic actd-isopropylamide M.p.: 101° C.
3-methylthio-1,3,4-thiadiazole-2-
carboxylic acid-(2-methoxvethyl)-amide M.p.: 83" C.
5-methylthio-1,3,4-thiadiazole-2-
carboxylic acid-(3-methoxypropyl)-amide M:p.: 57° C.
3-methylthio-1,3,4-thiadiazole-2-

.carboxylic acid-cyclopropylamide M.p.: 130° C.

- 5-methylthio-1,3,4-thiadiazole-2-

- carboxylic acid-N,N-trimethyleneamide

M.p.: 106° C.
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| | " .continued
Physical
Compound Constants

W‘

5-butylthio-1,3,4-thiadiazole-2-

carboxamide M.p.: 165° C.
5-hexylthio-1,3,4-thiadiazole-2- | |
carboxamide M.p.: 150° C.
5-(2-methyl-2-propenylthto)-1,3,4- ' - ‘
thiadiazole-2-carboxylic acid-2- | |
propenylamide np?Y: 1,5793 10
5-(2-methyl-2-propenylthio)-1,3,4-

thiadiazole-2-carboxylic acid-iso-

propylamide M.p.: 69°-C.
5-(2-propenylthio)-1,3,4-thiadiazole-

2-(carboxylic acid amide M.p.: 144° C,

" 5-(2-propenylthio)-1,3,4-thiadiazole-2- | | 15
carboxylic acid-methylamide M.p.: 87° C. .
5-(2-propenylthio)-1,3,4-thiadiazole- |
2-carboxylic acid-ethylamide - M.p.: 70° C.
5-(2-propenylthio)-1,3,4-thiadiazole- -
2-carboxylic acid-propylamide | M.p.: 65° C.
5-(2-propenylthio)-1,3,4-thiadiazole- S ] .
2-carboxylic acid-isopropylamide T Mp:95°C 20
5-(2-propenyithio)-1,3,4-thiadiazole- o
2.carboxylic acid-(2-propenyiamide) M.p.: 54 C.
5-(2-propenylthio)-1,3,4-thiadiazole- A
2-carboxylic acid-ethylester - np?Y: 1,5825
5-butylthio-1,3,4-thiadiazole-2-
carboxylic acid-ethylester np?0: 1,5540 25
5-butylthio-1,3,4-thiadiazole-2-
carboxylic acid-methylamide M.p.:83" C.
5-butylthio-1,3,4-thiadiazole-2-
carboxylic acid-propylamide M.p.:52°C. .
5-butylthio-1,3,4-thiadiazole-2- . - .
carboxylic acid ethylamide - “M.p.: 67° C. 30 .
S-butylthio-1,3,4-thiadiazole-2- g
carboxylic acid-isopropylamide M.p.: 79° C,
5-isopropylthio-1,3,4-thiadiazole-2- -
carboxylic acid-butylamide - M.p.:53° C.
5-sec.-butylthio-1,3,4-thiadiazole- )
2-carboxylic acid-ethylester np2Y: 1,5527
5-sec.-butylthio-1,3,4-thiadiazole- L
2-carboxylic acid-methylamide np?®: 1,5762.
5-sec.-butylthio-1,3,4-thiadiazole- L
2-carboxylic acid-ethylamide np?0: 1,5651
5-cyclohexylthio-1,3,4-thiadiazole- |
2-carboxamide M.p.: 158" C. 40
5-(2-propinylthio)-1,3,4-thiadiazole- |
2-carboxylic acid-amide M.p.: 1807 C.

. 5-pentylthio-1,3,4-thiadiazole- | .
2-carboxylic acid-methylamide M.p.: 82° C,

35 "
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nated hydrocarbons They are less soluble in hydrocar-

bons and lnsoluble m water

Examples lllustratlng uses’ and actlvmes

The followmg exampies are furmshed to Illustrate the
various uses and the suiperior funglcxda] actlvlty of the
compounds of the invention. .- | ~

EXAMPLE 14 -

Threshold concentratlon test for use of the compounds
| against Pythium ultimum

A 20% . concentration of certain pulverulént active
agents as listed below were mixed in uniform manner
into a soil which had been heavily infested by Pythium
ultimum. The thus treated soil was then placed into clay
dishes of a capacity of 0.51 earth. Without any interme-

diate time lapse. 20 grain of garden peas (Pisum sativum

L. convar. medullare Alef.) of the type “Wunder von
Kelvedon” were then seaded into each of the clay

dishes. After a cultlvatlon period of three weeks at 20°
to24° C.in'a hothouse the number of sound peas was

determined and a root evaluatlon was carried out. The
active agents amounts and results appear from the fol-
lowing table.

The root evaluation was carried out on a scale from 1
to 4 as follows: | |

4= white roots mthout fungous necros:s

3=white roots, minor fungous necrosis;

“2=brown roots, already more pronounced fungous
necr051s

1= heavy fungous necr051s roots rotted

-. " . " _r : i ll-- ! | . ’ ' T

Concentra- | root
tion of . number evalua-
agent in _ of sound tion

mg/1 soil peas  (1-4)

' .- . - . - LT -

5-hexylthio-1,3,4-thiadiazole- L
2-carboxylic acid-methylamide | M.p.: 80° C.
5-sec.-butylthio-1,3,4-thiadiazole- o

2-carboxylic acid-(2-methoxyethyl)- | | -
amide | np2Y: 1,5585
5-sec.-butylthio-1,3,4-thiadiazole- o

2-carboxylic acid-cyclopropylamide M.p.: 50° C.
5-pentylthio-1,3,4-thiadiazole- o - e
2-carboxylic acid-isobutylamide M.p.: 80° C.. oV
5-hexylthio-1,3,4-thiadiazole- . ) I
2-carboxylic acid-propylamide | M.p.:.61°C.
5-sec.-butylthio-1,3,4-thiadiazole- A |
2-carboxylic acid-(3-methoxypropyl)- |

amide ~ np*: 1,5566 . |
5-pentylthio-1,3,4-thiadiazole- - I 33
2-carboxylic acid-cyclopropylamide " M.p.: 87° C.
5-(2-propinylthio)-1,3,4-thiadiazole- . |
2-carboxylic acid-ethylester M.p.: 57° C.

5-pentyithio-1,3,4-thiadiazole- | |
2-carboxylic acid-(2-propenyl)-amide - M.p.: 60° C.

45

5-hexylthio-1,3,4-thiadiazole- | 60
2-carboxylic acid-(2-propenyl)-amide M.p.:90° C.
5-hexylthio-1,3,4-thiadiazole- o

2-carboxylic acid-cyclopropylamide - M.p.: 54° C.
5-hexylthio-1,3,4-thiadiazole-2- | |

carboxylic acid-(2-methoxyethyl)-amide - M.p.:52°C.

»
65

These compounds are soluble in carboxylic acids,

carboxylic amides, carboxylic acid esters and haloge-

3-methylsulfonyl- 1,34 .. 20mg - 16 -4
| _thrad:azole-z carboxam:de 40 mg 18 - 4
| " 80mg 20 4
S-methylsulfanyl-l,-3;4-"~-- 20mg . - 17 3
thiadiazole:2-carbonitrile 40 mg 16 4
- 80 mg 20 4
5-ethylsulfonyl-1,3,4- 20 mg 18 2
thiadiazole-2-carboxamide. 40 mg " 18 4
o 80 mg 20 4
5-ethylsulfonyl-1,3,4- 20 mg 19 2
thiadlaznle-2-carbon1tnle 40 mg 20 4
e 80mg 20 4
-5-ethylsu1ﬁ'nyl-1;3;4,- »20mg. 15 2
" thiadiazole-2-carboxamide . .40 mg 20 4
; . g0mg = 20 4
5 lsﬂpropylsulfanyl 1,3, 4— - 20mg 17 4
'ﬁ th:ad:azole-z carboxam:de,_ 40 mg 18 4
| - 80'mg 19 4
'5-lsnpmpylsulfonyl 1 34- ;- 20:mg 18 2
thladlamle—zvcarhomtnle 40 mg 20 4
80 mg 19 4.
5- methylsulfnnyl 1,3,4- 20 mg 20 4
thiadiazole-2-carboxylic 40 mg 18 4
acid-methylamide 80 mg 18 4
5-methylsulfonyl-1,3,4- 20 mg 18 4
thiadiazole-2-carboxylic ., . 40 mg 20 4
acid-dimethylamide "7 80mg 18 4
5-isobutylsulfonyl-1,3,4- . 20mg- - 15 ]
thladlaz:::le-2 carboxamlde‘_ . A4A0mg . 18 4
. 80mg. . 18 4
S-Ethylsulfunyl 1 34- ST 20mg . 17 4
 thiadiazole-2- carboxyllc - 40mg . 15 4
acid- methylamlde v80mg . 19 4
5ethylsulfonyl:1,3,4- . :. . 1,.  20mg 13 4
| thiadiazole-2- carboxyhc .; Co. 40 mg 13- 4
- acid-dimethylamide' = - 80 mg 15 4
S-pmpquulfonyl 1,34 . - 20mg 12 l
- thiadiazole-2- carboxamlde o 40 mg 19 4
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-continued
Concentra- root
tion of number evalua-
agentin  of sound tion
Active agent mg/} soil peas (1-4)
| 80 mg 17 4
S-propyisulfonyl-1,3,4- 20 mg 19 4
thiadiazole-2-carboxylic 40 mg i6 4
acid-methylamide 80 mg 15 4 -
3-ethylsulfonyl-1,3,4- 20 mg 8 1
thiadiazole-2-carboxylic 40 mg 16 4
acid-butylamide 80 mg 20 4
5-ethylsuifonyl-1,3,4- 20 mg 15 4
thiadiazole-2-carboxyiic 40 mg 16 4
acid-ethylamide 80 mg 16 4
5-methylsulfinyl-1,3,4-thia- 20 mg 19 4
diazole-2-carbonitrile 40 mg 20 4.
80 mg 20 4
S-ethylsulfinyl-1,3,4-thia- 20 mg 20 4
diazole-2-carbonitrile 40 mg I8 4
8C mg 19 4
S-propylsulfinyl-1,3,4-thia- 20 mg 9 |
diazole-2-carbonitrile 40 mg 16 4
| 80 mg I8 4
5-isopropylsulfinyl-1,3,4- 20 mg 17 3
thiadtazole-2-carbonitrile 40 mg 17 4
80 mg 19 4
J-butylsulfinyi-1,3,4-thia- - 20 mg 18 4
diazole-2-carbonitrile 40 mg 18 4
| 80 mg 20 4
J-ethylsulfonyl-1,3,4-thia 20 mg 20 4
diazole-2-carboxylic acid- 40 mg 19 4
N,N-trimethylenamide 80 mg 20 4
5-propyisulfonyl-1,3,4-thia- 20 mg 6 1
diazole-2-carboxylic acid- 40 mg 19 4
N,N-trimethyleneamide 80 mg 18 4
J-propyisuifonyl-1,3,4-thia- 20 mg 10 1
diazole-2-carboxylic acid- 40 mg 19 3
{3-chloropropyl)-amide 80 mg 19 4
J-propylsulfinyl-1,3,4-thia- 20 mg 12 1
diazole-2-carboxylic acid- 40 mg 18 4
dimethylamide 30 mg 19 4
S-propylsuifonyl-1,3,4-thiadia- 20 mg 17 2
zole-2-carboxylic acid- 40 mg 20 4
dimethylamide 80 mg 19 4
S5-methylsulfonyl-1,3,4-thia- 20 mg 19 4
diazole-2-carboxylic acid- 40 mg I8 4
allylamide B0 mg 18 4
S5-methylsuifinyl-1,3,4-thia- 20 mg 20 4
diazole-2-carboxylic acid- 40 mg 19 4 -
allylamide 80 mg 18 4
J-ethylsulfonyl-1,3,4-thiadia- 20 mg 14 2
zole-2-carboxylic acid-tetra- 40 mg 20 4
methyleneamide 80 mg 20 4
5-propyisuifonyl-1,3,4-thia- 20 mg 9 1
diazole-2-carboxylic acid- 40 mg 20 4
tsopropylamide 80 mg 18 4
S-propylsulfinyl-1,3,4-thia- 20 mg 15 2
diazole-2-carboxylic acid- 40 mg 19 4
allylamide 80 mg 19 4
J-methylsulfonyi-1,3,4-thia- 20 mg 9 1
diazole-2-carboxylic acid- 40 mg 20 4
(3-methoxypropyl)}-amide 80 mg 19 4
S-methylsulfinyl-1,3,4-thia- 20 mg 18 2
diazole-2-carboxylic acid- 40 mg 18 4
ethylamide 80 mg 19 4
S-methylsulfinyl-1,3,4-thia- 20 mg 19 4
diazole-2-carboxylic acid- 40 mg 19 4
tsopropylamide 80 mg 20 4
S-methylsulfonyl-1,3,4-thiadia- 20 mg 13 i
zole-2-carboxylic acid- 40 mg 20 4
cyclopropylamide 80 mg 20 4
5-methylsulfinyl-1,3,4-thia- 20 mg 15 i
diazole-2-carboxylic acid- 40 mg 20 4
cyciopropylamide 80 mg 20 4
s-methylsulfonyl-1,3,4-thia- 20 mg 19 4
diazole-2-carboxylic acid- 40 mg 20 4
N,N-trimethyleneamide 80 mg 20 4
5-methylsulfinyl-1,3,4-thia- 20 mg 12 2
diazole-2-carboxylic acid- 40 mg 16 4
N,N-trimethyleneamide 80 mg 19 4
5-butylsulfonyl-1,3,4-thia- 20 mg 11 i
diazole-2-carboxamide 40 mg 20 4
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-continued
Concentra- root
tion of number  evalua-
‘ agent in of sound tion
Active agent mg/1 soil peas (1-4)
80 mg 18 4
3-butylsulfinyl-1,3,4-thia- 20 mg 10 [
diazole-2-carboxamide | 40 mg 15 4
P 80 mg 19 4
5-methylsulfonyl-1,3,4-thia- 20 mg 15 4
diazole-2-carboxylic acid- 40 mg 15 4
ethylamide - - 80 mg 15 4
5-methylsulfonyl-1,3,4-thia- 20 mg 15 4
diazole-2-carboxylic acid- - 40 mg i8 4
isopropylamide 80 mg £5 4
S-methylsuifonyl-1,3,4-thia- 20 mg £S5 4
diazole-2-carboxylic acid- . 40 mg i3 4
propylamide 80 mg 15 4
5-methylsulfonyi-1,3,4-thia- 20 mg 14 2
diazole-2-carboxylic acid- 40 mg 15 4
butylamide .- 80 mg 16 4
S-methyisulfinyl-1,3,4-thia- 20 mg 14 4
diazole-2-carboxylic acid- 40 mg 15 4
propylamide - 80 mg 15 4
S5-methylsulfiny!-1,3,4-thia- 20 mg 12 2
diazole-2-carboxylic acid- 40 mg 15 4
butylamide | 80 mg 17 4
- S-propyisulfonyl-1,3,4-thia- 20 mg 14 3
diazole-2-carboxylic acid- 40 mg 14 4
ethylamide 80 mg 14 4
S-propyisulfonyl-1,3,4-thia- 20 mg 10 1
diazole-2-carboxylic acid- 40 mg 16 4
propylamide - 80 mg 16 4
S-propylsulfonyl-1,3,4-thia- 20 mg 13 3
diazole-2-carboxylic acid- 40 mg 15 4
alivlamide | §0 mg 13 4
S-ethylsulfonyl-1,3,4-thia- 20mg . 16 3
diazole-2-carboxylic acid- 40 mg 15 3
isopropylamide 80 mg 16 4
S-ethylsulfonyl-1,3,4-thia- 20 mg 11 I
diazole-2-carboxylic acid- | 40 mg 17 4
allylamide 80 mg 16 4
3-ethylsulfonyl-1,3,4-thiadia- 20 mg 13 i
zole-2-carboxylic acid- 40 mg 16 4
(2-methoxyethyl)-amide 80 mg 16 4
S-ethylsulfonyl-1,3,4-thia- 20 mg 11 i
diazole-2-carboxylic acid- 40 mg 18 4
(3-methoxypropyl)-amide 80 mg 17 4
Comparison compounds
Manganese ethylene-1,2- 20 mg i 1
bis-dithtocarbamate 40 mg 4 1
| 80 mg 11 1
N-trichloromethylmercapto- 20 mg i i
tetrahydro-phthalimide 40 mg 2 i
80 mg 8 2
Control I {3 times repeated)
Infested soil; no treatment — 1
— 0
— 0
Control I1. (3 times repeated) -
Humidified soil —_ 18 4
— 20 4
— 17 4
EXAMPLE 15
Threshold concentration test in case of Fusarium
avenaceum '

63

A 20% pulverulent active agent of the type further
identified in the table below was mixed in uniform man-
ner with a soil which had been heavily infested with

 Pusarium a venaceum. The thus treated soil was then
-placed into clay dishes of a capacity of 0.5 1 of earth.

Each dish was seeded without any intervening time
with 20 grains of garden peas (Pisum sativum L. convar.
medullare Alef.) of the type “Wunder von Kelvedon™.
After a cultivation time of 18 days at 20° to 24° C. in a
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hot house the number of sound peas was determined
and a root evaluation was carried out. The active agents
employed, the amounts and results appear from the

following table.

The root evaluation was carried out on a scal_e fro_rn |

to 4 as follows:

4 =white roots without fungous necroses;
3=white roots with minor fungous necroses;
2=Dbrown roots already more pronounced fungous

Necroses;

] =heavy fungous necroses with roots rotted.

Concentra- root
tton of number evalua-

agent in of sound tion

Active agent mg/1 soil peas (1-4)
5-methylsulfinyl-1,3,4-thia- 25 mg 20 4
diazole-2-carbonitrile 50 mg 18 4
100mg 19 4
5-methylsulfonyl-1,3,4-thiadia- 25mg . 18 4
zole-carbonitrile | 50mg .17 4
100 mg 19 4
S-ethylsulfinyl-1,3,4-thia- 25 mg 19 4
diazole-2-carbonitrile 50mg 20 4
100 mg 20 4
5-ethylsulfonyl-1,3,4-thia- 25 mg 18 4
diazole-2-carbonitrile 50mg 20 4
100mg 20 4
5-propylsulfinyl-1,3,4-thia- - 25 mg 19 4
diazole-2-carbonitrile - S0mg 20 4
| 100 mg 19 4
5-propylsulfonyl-1,3,4-thia- 25 mg 10 4
diazole-2-carbonitrile 50mg 20 4
- 100 mg 20 4
5-isopropylsulfinyl-1,3,4-thia- 25mg 18 4
diazole-2-carbonitrile 50 mg 19 4
100 mg 18 4
5-isopropylsulfonyl-1,3,4-thia- 25mg 20 4
diazole-2-carbonitrile 5S0mg 20 4

100mg 19 4
5-butylsulfinyl-1,3,4-thia- 25 mg 19 4

diazole-2-carbonitrile 50 mg - 19 4
100 mg 19 4
5-butylsulfonyl-1,3,4-thia- 25 mg 18 4
diazole-2-carbonitrile 50mg 20 4
100mg 20 4
5-sec.-butylsulfonyl-1,3,4- 25mg 20 4

thiadiazole-2-carbonitrile 50 mg 19 4
100 mg 20 4
5-isobutylsulfonyl-1,3,4- 25 mg 19 4
thiadiazole-2-carbonitrile - 50mg 20 4
100mg 19 4
5-pentylsulfonyl-1,3,4- 25mg 20 4
thiadiazole-2-carbonitrile Omg 20 4
100 mg 19 4
5-hexylsulfonyl-1,3,4- 25 mg 19 4
thiadiazole-2-carbonitrile 50 mg 19 4
100 mg 19 4
5-pentylsutfonyl-1,3,4-thia- 25 mg 9 2
diazole-2-carboxamide 50 mg 16 3
100 mg 18 4
5-hexylsulfonyl-1,3,4- 25 mg T i
thiadiazole-2-carboxamide 50 mg 12 2
100 mg 15 3
. S-propylsulfonyl-1,3,4-thia- 25 mg 11 2
diazole-2-carboxylic acid- 50 mg 17 3
N,N-trimethyleneamide 100 mg 17 3
5-n-butylsulfonyl-1,3,4-thia- 25 mg 5 1
diazole-2-carboxylic acid- 50 mg 13 2
N,N-trimethyleneamide I00mg. 18 3
S-propylsulfinyl-1,3,4-thia- 25 mg 9 3
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- -continued
Concentra- root
tion of number evalua-
agent in  of sound tion
Active agent mg/] soil peas (1-4)
diazole-2-carboxylic acid- 50 mg 13 4
isopropylamide 100 mg 16 4
5-methylsulfinyl-1,3,4-thia- 25 mg 7 2
diazole-2-carboxylic acid- 50 mg 11 3
(2-chlorobenzyleamide) 100 mg {8 4
5-butylsulfonyl-1,3,4- 25 mg 15 2
thiadiazole-2-carboxamide 50 mg 12 3
100 mg i6 4
5-propylsulfinyi-1,3,4-thia- 25 mg 9 1
diazole-2-carboxylic acid- 30 mg 17 4
sec.-butylamide 100 mg 17 4
5-propylsulfonyl-1,3,4- 25 mg 14 2
thiadiazole-2-carboxylic 50 mg 16 3
acid-isopropylamide 100 mg 17 4
5-propylsulfonyl-1,3,4- 25 mg 9 ]
thiadiazole-2-carboxylic 50 mg 16 3
acid-butylamide 100 mg 17 4
Comparison compound:
3-trichloromethyl-3-ethoxy- 25 mg 0 ]
1,2,4-thiadiazole 50 mg 0 1
' 100 mg 0 1
Manganese-ethylene-1,2,- 25 mg 0
bis-dithiocarbamate 50 mg 0
100 mg 12
Control 1. (3 times repeated)
Infested soil: no treatment — 0 ]
— 0 ]
— 0 !
Control II. (3 times repeated)
Humidified soil — 18 4
— 20 4
— 19 4
EXAMPLE 16

Inhibition of fungus in a nutrient solution

20 m! of a nutrient solution of graph juice and water
(1:1) were filled into a glass vial of a 100 ml capacity and
were mixed with the pulverulent active agents which
appear from the subsequent table. Thereafter, the solu-
tion was inoculated with conidia (spores) of the test
fung. |

After an incubation time of 6 days at 21 to 23° C. the
fungus development on the surface of the nutrient solu-
tion was evaluated. The test fungi used were the follow-
ing: Penicillium digitatum, Botrytis cinerea, Alternaria
solani, Fusarium avenaceum.

The evaluation was carried out at a scale from 0 to 5
as follows:

O=no fungus growth;

1 =isolated fungus colonies on the surface;

2=5 to 10% of the surface covered by the fungus
turf;

3=10 to 30% of the surface covered by the fungus
turf:

4=30 to 60% of the surface covered by the fungus
turf; |

5=60 to 100% of the surface covered by the fungus
turf.

The active agent concentrations in the nutrient solu-
tion and the results appear from the following table.

Concentration of

o agent in the Penicillium  Botrytis  Alternaria Fusarium

- Active agent . - nutrient solution digitatum cinerea solani avenaceum
5-methylsulfonyl-1,3,4- * ' 0.002% 1 ; 0o 0
thiadiazole-2-¢arbonitrile 0.004% 0 0 0 0
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-continued
Concentration of | |
agent in the Penicillium -~ Botrytis  Alternaria Fusarium
Active agent nutrient solution  digitatum cinerea solani avenaceum
S-ethylsulfonyl-1,3,4- 0.002% 0 1 0 0
thiadiazole-2-carbonitrile 0004% 0 0 0 0
S-1sopropylsulfonyl-1,3,4- 0.002% - - @ - ] 0 0
thiadiazole-2-carbonitrile 0.004% 0 0 0 0
5-methylsulfonyi-1,3,4- E
thiadiazole-2-carboxylic 0.002% R 1 | 0
acid-methylester 0.004% 0 0 0 0
5-ethyisulfonyi-1,3,4- | o |
thiadiazole-2-carboxylic 0.002% ] I
acid-ethylester 0.004% 0 0 0 0.
S-ethylsulfonyl-1,3,4- ._ :
thiadiazole-2-carboxylic - 0.002% 1 2 1 1
acid-butylamide 0.004% 0 -0 0 0
S-isobutylsulfonyl-1,3,4- 0.0029 1 2 0 2
thiadiazole-2-carboxamide 0.004% O I 0 0
N-trichloromethylmer- 0.002% 4 4 4 4
capto-phthalimide - D.004%% 4 L 4 4
N-trichloromethylmer- |
capto-tetrabydro- 0.002% 4 4 4 4
phthalimide 0.004% 4 4 4 4
Tetrachlﬂmlmphthalu- 0.002% 3 - S 5 4
dinitrile - 0.004% 2 4 5 3
Control: untreated — 5 - 5 5 5
nuirient solution
EXAMPLE 18
Ex AMPLE 1? Treatmﬁﬂt of barlﬁy seeds infested with
| T Helminthosporium gram
Threshald concentratmn test with root gall nematodes . | Lo
(Meloidogyne sp)) | Barley seeds which all has a natural infestation by

20% concentration pulverulent active agents as listed
in the table below were mixed in a uniform manner with
a soil which has been heavily infested by root gall nema-
todes. After waiting for 3 days the treated soil was
placed in two clay dishes of a capacity of 0. 5 liter. 10
grain of cucumber seeds of the type “Gumruud“ were
placed into each dish.

Thereafter, the contents of the dlshcs were permitted 49

to develop at a temperature of 24° to 27° C. for a time of
28 days in a hothouse. The cucumber roots were then
washed out and were examined in a water bath regard-
ing nematode infestation. The reduction of the infesta-
tion by the active agents as compared with untreated
control material was determined in percentages. .

The active agents amounts and reduction of infesta-
tion appear from the following table.

The nematec:dal actlwty was ca]culated by the for—
mula s

In this formula

A=the mfestatlon in the untreated ccntro] materla]
and |

B=the mfestatmn after treatment

- Percentage reduction of infestation
at the following agent concentra-

4

Active agent

200 mg 100 mg 50 mg
3-methyisulfonyl-1,3,4- %% . 88% 1%
thiadiazole-2-carbonitrile. e |
3-methylthic- 1,3,4-thia- - 100% 0 999 95% .

diazole-2-carbonitrile -

35
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. ., .. tions given in mg per liter soil
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- Helminthosporium gram were seeded in plant pots

filled with earth and left to germination at a temperature
below + 16° C. Some of the seeds had not been treated,
others had been treated with the active agents listed in
the table. After emergence, the plants were subjected to
illumination for 12 hours per day. After about 5 weeks

the infested plants were counted and the total number of

plants for each test were also counted. The active
agents tested were used as pulverulent compositions.

The fungicidal activity was calculated as follows:

100 . infestation in ireated glants

100 — infestation in untreated plants

= %o activity

Amount of active
agent in grams

Active agent per 100 kg % activity
S5-methylsuifonyl-1,3,4- 10 85
thiadiazole-2-carboxamide 20 160
- 50 100
S-ethylsulfonyl-1,3,4- 10 97
thiadiazole-2-carboxamide 20 100
50 100
5-ethylsulfinyl-1,3,4- 10 Qg
thiadiazole-2-carboxamide 20 100
50 100
S-isopropyisulfonyl-1,3,4- 10 —
thiadiazole-2-carbonitrile 20 86
50 97
S-methylsulfonyl-1,3,4- 10 —
- thiadiazole-2-carboxylic 20 g9
acid-methylamide 50 100
S-methylsulfonyl-1,3,4- 10 —
thiadiazole-2-carboxylic 20 87
acid-dimethylamide 50 Gg
S-isobutylsuifonyl-1,3,4- 10 —
thiadiazole-2-carboxamide 20 - &0
| 50 - 87
5-ethylsulfonyl-1,3,4- 10 —
thiadiazole-2-carboxylic 20 81
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Amount of active
agent in grams
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S q-connnued L

P Amount ﬂf actwe
e Tt e v ,agent o erams

Active agent per 100 kg Yo activity s Active é.gent R SN N per 100kg. . % activity
acid-methylamide 50 97 s-methylsulfinyl-1,3,4-thia- * o 75
>-ethylsulfonyl-1,3,4- 10 — * diazole-2-carboxylic acid- . . 20 97
thiadiazole-2-carboxylic 20 94 (2-meth oxyethyl)-aml de N 500 - 100
ﬂCid*dimEth}flamide 50 100 S methylsulfonyl 1,3, 4'thla' Lo 0 - .
S-ethylsulfonyl-1,3,4- 10 . diazole-2-carboxylic acid- - - 2092
thiadiazole-2-carboxylic o o 10 (2-methoxyethyl)-amide 50 100
s arholotfonvl. 1 3.4 g ‘S-methylsulfinyl-1,3,4- 10 98
S-§thylsulfonyl-l,3, T o thiadiazole-2-carboxylic - 20 99
thiadiazole-2-carboxylic 20 — i ethvlamide 50 100
acid-propylamide 50 92 g‘ eh f " dthia. - 1o - .
S-ethylsulfonyl-1,3,4- 10 — -methy sul myl-l..B, -thia- | -
thiadiazole-2-carboxylic 20 100 -'Fllazole-z-cal:boxyllc acid- " - 209
acid-(N-butyl-N-methyl)-amide 50 100 15 isopropylamide o 50 | 100
5-ethylsulfonyl-1,3,4- 10 100 5-methylsulfinyl-1,3,4-thia- - 10 | 72
thiadiazole-2-carboxylic 20 99 diazole-2-carboxylic acid- -~ 20 98
acid-(2-methoxyethyl)-amide 50 100 cyclopropylamide C 50 99
5-ethylsulfonyl-1,3,4-thia 10 99 5-methylsulfinyl-1,3,4-thia-. - 10 -
diazole-2-carboxylic acid- 20 99 diazole-2-carboxylic acid- | 20 - 95
(3-methoxypropyl)-amide - 50 100 20 N,N-trimethyleneamide = .. 50 100
5-ethylsulfonyl-1,3,4- 10 95 5-propylsuifonyl-1,3,4-thia- - 10 —
thiadiazole-2-carboxylic 20 98 diazole-2-carboxylic acid- -~ 20. - . o=
acid-isopropyl-amide 50 100 dimethylamide o 50 ) 93
5-ethylsulfonyl-1,3,4- 10 100 S-butylsulfinyl-1,3,4-thia- o =
thiadiazole-2-carboxylic 20 100 diazole-2- carboxyhc acxd- - 70 -
acid-allylamide 50 100 25 dimethylamidé s 100
>-ethylsulfonyl-1,3,4- 10 98 . 5-propylsulfinyl-1,3,4-thia- 10 —
thiadiazole-2-carboxylic 20 100 diazole-2-carboxylic acid- 20 .
acid-N,N-tetramethyleneamide 30 99 sec.-butylamide 50 | 94
5-ethylsulfonyl-1,3,4-thia- 10 99 5. ;'o lsulfinvl-1.3.4-thia- 0 | o
diazole-2-carboxylic acid- 20 100 i P ;’yz by i,’ 'dl P - ~0 _
(N,N-3-oxapentamethyleneamide) 50 - 100 30 gt g e SEE . 100
5-ethylsulfonyl-1,3,4-thia- 10 — dimethylamide o 0 e 100
diazole-2-carboxylic acid- 20 = 5-methylsulfinyl-1,3, 4'th'a" N —
cyclooctylamide 50 98 diadiazole-2-carbonitrile " 20 —
5-propylsulfinyl-1,3,4-thia- 10 — 1 L I R
diazole-2-carbonitrile 20 87 5-methylsulfinyl-1,3,4-thia- o .10 e —

. - 50 99 . diazole-2-carboxamide. - | 20 =
S-ethylsulfinyl-1,3,4-thia- 10 98 33 ' 50 100
diazole-2-carbonitrile 20 100 5-isopropylsulfinyl-1,3,4-thia-. 100 —

3 30 100 diazole-2-carboxamide . ~ S )] L —
5-methylsulfonyl-1,3,4-thia- 10 — T | 50 . 100
diazole-2-carboxylic acid- 20 — 5-isopropylsulfinyl-1,3,4-thia- - 10 —
ethylamide - 30 93 - diazole-2-carbonitrile 20 —
5-methylsulfonyl-1,3,4-thia- 10. — ' | E - 50 - . 93
diazole-2-carboxylic acid- 20 — Carﬁga?is'ﬂn.comimﬁﬁd | | _- |
isopropylamide 50 90 , — . G | -
| S-HEethpylsulfﬂnyI- 1,3,4-thia- 10 — Me_:thqm;yethyl.-H;gersllcl‘lcate L 0.2 63
diazole-2-carboxylic acid- 20 — -' T ' 0.5 - o
propylamide 50 93 1.0 - 98
5-methylsulfonyl-1,3,4-thia- 10 — 45 o
diazole-2-carboxylic acid- 20 — e -
butylamide 50 90 , | __
S-methylsulfinyl-1,3,4-thia- 10 75 | EXAMPLE 19
diazole-2-carboxylic acid- 20 98 Treatment of oat seeds mfested w1th Tilletia caries
propylamide | 50 100 -

S-methylsulfinyl-1,3,4-thia- 10 67 sop Oat seeds were contammated with 3 g of the spores of
g'iz‘i’lﬂ'?farbm‘yhc acid- gg | 133 _ the stinking smuts (bunt) (Tilletia caries) per. kg of seed
S?Se}::.ﬂ-g]l:t;lsulfonyl-1,3,4—thia- 10 _ material. Both untre_ated_kqnc_l trea_ted‘ _gl:ams were th_en
diazole-2-carboxamide 20 — pressed with their'ha‘i’ry end into Petri dishes filled with
oot vleul vl 3 doth ?g gi moist loam and were incubated at temperature below
di:;f}tlngzasﬂgxy]’ié aéi:f 20 99 55 12° C. for 3 days. The grains were su_bsequently re-
allylamide 50 100 ‘moved and the Petri dishes were further incubated with
5-methylsulfonyl-1,3,4-thia- 10 — the remaining smut spores at about 12° C. After 10 days
:;f;zﬁ}ﬁfarbmyhc acid- gg 100 the spores were examined regarding germination. The
5-propylsulfinyl-1,3,4-thia- 10 — active agents were employed in the form of pulverulent
diazole-2-carboxylic acid- 20 — 60 COIHpOSIUOTlS L
ethylamide . 50 4 - The fungicidal actlwty was calculated on the basis of
5-propylsulfinyl-1,3,4-thia- [0 — £ ¢ 1
diazole-2-carboxylic acid- 20 — the .OJQ}’P‘IHE ormula:
propylamide 50 & T TR L
3}5;2?;2?;::}3;;{;13;:34::;{?: ;g _ 65 100 100 percentage of germinatmn in_treated grains '

i+ . .- percentage of germination in untreated. grans
allylamide 50 96 : * op activi
5-propylsulfinyl-1,3,4- thia- 10 = . 7o activily
diazole-2-carboxylic acid- 20 —
isopropylamide 50 100
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- -continued
Amount of active Amount of active
agent in grams | agent in grams
per 100 kg Fo activity - per 100 kg 6 activity
Active agent , | - ) propylamide 50 100
5-ethylsulfonyl-1,3,4-thia- 3 87 5-methylsulfonyi-1,3,4-thia- 10 99.2
diazole-2-carboxamide 10 g3 diazole-2-carboxylic acid- 20 100
| | - 20 100 butylamide 50 100
5-ethylsulfinyl-1,3,4-thia- | 5 78 S-methylsulfinyl-1,3,4- 10 99
diazole-2-carboxamide 10 g6 10 thiadiazole-2-carboxylic 20 100
20 100 acid-propylamide 50 100
S-methylsulfonyl-1,3,4-thia- 5 86 S-methyisulfinyl-1,3,4- 10 99
diazole-2-carboxylic acid- 10 99 thiadiazole-2-carboxylic 20 99.8
cyclohexyl-methylamide 20 100 actd-butylamide | 50 100
S-ethylsulfonyl-t,3,4-thia- 10 100 S'PFU_PY Isulfotiyl- 13314-_ 10 99.3
diazole-2-carboxylic acid- 10 100 thiadiazole-2-carboxylic 20 99 8
methylamide | 50 . 100 13 acid-ethylamide 50 100
5-ethylsulfonyl-1,3,4-thia- 10 100 5'?"‘3}’3’15“1{311 yi-1 ,3,4-. 10 99.5
diazole-2-carboxylic acid- 0 100 , th{adlazole-Z-c?rhﬁxyllc 20 99.7
dimethyiamide 0 100 acid-propylamide 50 1300
5-prgp }fisu] fﬁnyl_ 1}3’4..thia_ ' 10 100 S'F}r{}p}’}SUIfGHYI* 1 ,3,4' 10 099.3
diazole-2-carboxamide 20 100 thiadiazole-2-carboxylic 20 99.7
50 100 20 aﬂid-allylamide 50 100
5-propylsulfonyl-1,3,4-thia- 10 99.5 3-methylsulfinyl-1,3,4- | 10 - 99.2
diazole-2-carboxylic acid- 20) 99.5 th{adlazcrle-Z-carboxyllc 20 100
methylamide 50 100 acid-allylamide SO 100
5-ethylsulfonyl-1,3,4-thia- 10 100 3-sec.-butylsulfonyl-1,3,4- 10 75
diazole-2-carboxylic acid- 20 100 thiadiazole-2-carbonitrile 20 91
butylamide | 50 000 25 | 50 58
5-ethylsulfonyl-1,3,4-thia- 10 85 J-propylsulionyl-1,3,4- - 10 98
5-ethylsulfonyl-1,3,4-thia- - 10 99.3 3-propylsulionyl-1,3,4- 10 99.2
diazole-2-carboxylic acid- 20 100 thiadiazole-2-carboxylic 20 99.7
ethylamide 50 100 10 acid-butylamide 50 100
5-ethylsulfonyl-1,3,4-thia- 10 100 J-methylsulfonyl-1,3,4- 10 —
diazole-2-carboxylic acid- 20 100 thiadiazole-2-carboxylic 20 160
propylamide 50 100 acid-allylamide : | 50 100
S-ethylsulfonyl-1,3,4-thia- 10 98 J-propylsulfinyl-1,3,4- 10 —
diazole-2-carboxylic acid- 20 100 ;h{adiazole-l-_cfa.rboxyllc | 20 99.3
(N-butyl-N-methyl)-amide 50 100 35 acid-propylamide 2V 100
5-ethylsulfonyl)-1,3,4-thia- 10 100 >-propylsulfinyl-1,3,4- 10 —
diazole-2-carboxylic acid- 20 100 thiadiazole-2-carboxylic 20 100
(2-methoxyethyl)-amide 50 100 actd-allylamide | 50 100
5-ethylsulfonyl-1,3,4-thia- 10 100 >-propylsultinyl-1,3,4- 10 -
diazole-2-carboxylic acid- | 20 100 E?;:j;:ﬁj;ﬁ?ﬁm gg igg
3-meth -ams " Anlce -
Srethylsultomy L4 i 1o oo 10 Smethylsulfonyl-1,3,4- 10 —
diazole-2-carboxylic acid- 20 100 th!;adiazmle-Z-carbﬂxyllc . 20 93
isopropyl-amide 50 100 acid-(2-methoxyethyl)-amide 50 . 100
r . S-methylsulfinyl-1,3,4- 10 —
S-ethyisulfonyl-1,3,4-thia- 10 100 thiadiazole-2-carboxvli _ 20 100
diazole-2-carboxylic acid- 20 100 AIaz0 e- < CATLOXYIC
allylamide 50 100 acid-ethylamide - 50 100
5-ethylsulfonyi-1,3,4-thia- 10 91 45 S-I.nei:‘hylsulﬁnyl-lj,ci—_ 10 _
diazole-2-carboxylic acid- 20 93 thl‘adfazﬂle-l—carbﬂxyhc 2 I
octylamide | P | acid-1sopropylamide 50 100
5-ethylsulfonyl-1,3,4-thia- 10 100 >-methylsultonyl- 1,34 1 ”
diazole-2-carboxylic acid- 20 100 thi_zdtaz{ilﬂ-l-carlb ﬁx%l N | ig 13?;
N,N-tetramethyleneamide 50 100 g -cg c.im;;ﬁm{ e
S-ethylsulfonyl-1,3,4-thia- 10 _— - 50 5-{‘“&? YISULLny '1’3’4_. 10 -
diazole-2-carbox ’ lic actd- 20 thiadtazole-2-carboxylic 20 o8
. Y _ ‘ S acid-cyclopropylamide 50 100
(N,N-3-oxapentamethyleneamide 50 100 5-methvisulfonvl-1.3.4- 10
5-ethylsuifonyl-1,3,4-thia- 10 100 2 3t 20l 2 carboxaT "
diazole.2-carh ’ 13 . thiadiazole-2-carboxylic 20 g9
2 1 oxylic acid- 20 100 acid-N,N-trimethyleneamide - 50 100
;;u: GQCIY :;fm:de | 50 100 5-methyisulfinyl-1,3,4- 10 —
dtpm%) Y ;u Gnylt!,§,4-th1a- 10 99 33 thiadiazole-2-carboxylic 20 S6
1azole-2-carbonitrile ig :gg acid-N,N-trimethyleneamide 50 100
. - - 5-propyisulfonyl-1,3,4- 10 —
szrﬂpylsulﬁnyl-},§,4-thxa- 10 99 thiadiazole-2-carboxylic 20 100
1azole-2-carbonitrile 20 100 acid-d]methylmide 50 160
_ | 30 100 S-butylsuifinyl-1,3,4- 10 —
Sfemyimlﬁ“yl'l=_3"?'th‘3' 10 - 99.8 60 thiadiazole-2-carboxamide 20 95
d1azoie-2-carbonitrile | 20 100 | | . 50) 100
_ 50 100G S-butylsulfonyl-1,3,4- | 10 ' —
5:methylsulﬁ3ny1-1‘,3,4-thia- 10 69.2 thiadiazole-2-carbonitrile 20 95
d:amle—?-carb&xylic actd- 20 99.2 | | 50 100
ethylamide 50 98 - S-isobutylsulfonyl-1,3,4- 10 —
5‘{““_h}’}5ﬂifﬂﬂ3*1-1,3.4- 10 1000 - g5 thiadiazole-2-carbonitrile 20 03
thiadiazole-2-carboxylic acid- 20 100 | o 50 100
150 p‘fﬂwlam;de ‘ 50 100 5-propylsutfonyl-1,3.4- 10 —
S-methylsulfonyl-1,3,4-thia- 10 99.5 thiadiazole-2-carboxylic | 20 100 -

diazole-2-carboxylic acid- .20 100 acid-hexylamide 50 100
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27 ' - 28
_ wonunued ,
_ : ; 100 - infestation in treated plants = o . 0
Amount_ of active 100 — infestation in untreated plants = % activity
agent in grams .
per 100 kg % activity
§-isopropylsulfonyl-1,3,4- . 10 — 0
thiadiazole-2-carboxylic 20 - 92 Concentration
acid-cyclohexylmethylamide 50 97 | of active agent
5-isopropylsulfinyl-1,3,4- 10 — ' (percentages) % activity
thiadiazole-2-carboxylic 20 99 e — ettt e
acid-cyclohexylmethylamide 50 100 10 Active agent
5-propylsulfinyl-1,3,4- 10 — 5-methylsulfonyl-1,3,4- 0.02 —
thiadiazole-2-carboxylic 20 100 thiadiazole-2-carboxamide 0.1 926
acid-butylamide 50 100 5-methylsulfonyl-1,3,4- 0.02 60
5-propylsulfinyl-1,3,4- 10 — thiadiazole-2-carboxylic - 0.1 30
thiadiazole-2-carboxylic 20 100 acid-cyclohexyl-methylamide
acid-sec.-butylamide 50 100 S-isopropylsulfonyl-1,3,4- 0.02 —
5-propylsulfinyl-1,3,4- 10 — 15 thiadiazole-2-carboxamide 0.1 40
thiadiazole-2-carboxylic 20 . 100 5-isopropylsuifonyl-1,3,4- 0.02 -
acid-hexylamide 50 100 thiadiazole-2-carbonitrile 0.1 94
5-propylsulfinyl-1,3,4- 10 — 5-methylsulfonyl-1,3,4-
thiadiazole-2-carboxylic 20 100 thiadiazole-2-carboxylic 0.02 65
acid-dimethylamide 50 100 acid-methylamide 0.1 91
5-methylsulfinyl-1,3,4- 10 — 20 5-methylsulfonyl-1,3,4-
thiadiazole-2-carbonitrile 20 100 thiadiazole-2-carboxylic 0.02 91
50 100 acid-dimethylamide 0.1 98
5-methylsulfinyl-1,3,4- 10 — 5-isobutylsulfonyl-1,3,4- 0.02 65
thiadiazole-2-carboxamide 20 98 thiadiazole-2-carboxamide 0.1 90
_ 50 100 5-ethylsulfonyl-1,3,4-
5-isopropylsulfinyl-1,3,4- 10 — 25 thiadiazole-2-carboxylic 0.1 90
thiadiazole-2-carboxamide 20 — acid-dimethylamide
50 100 s-ethylsulfonyl-1,3,4-thia-
5-tsopropylsulfinyl-1,3,4- 10 — diazole-2-carboxylic acid- 0.1 97
thiadiazole-2-carbonitrile 20 87 butylamide -
50 . 100 5-ethylsulfonyl-1,3,4-thia-
5-pentylsulfonyl-1,3,4- 10 — 30 diazole-2-carboxylic acid- 0.1 95
thiadiazole-2-carbonitrile 20 — ethylester
- 50 90 5-ethylsulfonyl-1,3,4-thia-
5-hexylsulfonyl-1,3,4- = - 10 - diazole-2-carboxylic acid- 0.1 30
thiadiazole-2-carbonitrile 20 — (2-methoxyethyl)-amide
50 90 5-ethylsulfonyl-1,3,4-thia-
5-pentyisulfonyl-1,3,4- 10 o — diazole-2-carboxylic acid- 0.1 97
thiadiazole-2-carboxamide 20 — 33 (3-methoxypropyl)-amide
50 80 S-ethylsulfonyl-1,3,4-thia- .
5-hexylsulfonyl-1,3,4- 10 . — diazole-2-carboxylic acid- 0.1 99
thiadiazole-2-carboxamide 20 - — isopropylamide
50 08 5-propylsulfonyl-1,3,4-thia-
5-propylsulfonyl-1,3,4- 10 — diazole-2-carboxylic acid- 0.1 93
thiadiazole-2-carboxylic 20 IR 40 ethylester
acid-N,N-trimethyleneamide 50 100 5-propylsulfony!-1,3,4-thia-
5-n-butylsulfonyl-1,3,4- | 10 — diazole-2-carbonitrile 0.1 $9.5
-thiadiazole-2-carboxylic 20 — 5-methylsulfonyl-1,3,4- |
acid-N,N-trimethyleneamide 50 100 thiadiazole-2-carboxylic 0.1 90
5-butylsulfinyl-1,3,4- | 10 . — acid-ethylamide ~
thiadiazole-2-carbonitrile 20 — 45 S5-methylsulfonyl-1,3,4-thia-
50 100 diazole-2-carboxylic acid- 0.1 90
Comparison compound * isopropylamide
methoxyethyl-Hg-silicate 1.3 90 5-methylsuifonyl-1,3,4-thia-
1.6 100 diazole-2-carboxylic acid- 0.1 90
e e propylamide
50 5-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid- 0.1 90
EXAMPLE 20 butylamide
’ , : . . S-propylsulfonyl-1,3,4-thiadia-
Spray treatment of rice seedlings infested with zﬂ];e_{zarb;ﬁiclacid_t : 0.1 93
Piricularia oryzae allylamide
. . 5-sec.-butylsulfonyl-1,3,4-thia-
Young rice plants were sprayed so as to be dripping 55 diazole-2-carbonitrile 0.1 99.5
wet with the active agent concentrations shown in the 5-propylsulfonyl-1,3,4-thia-
subsequent table. After drying of the spray deposits the diazole-2-carboxylic acid- 0.] 90
treated plants as well as the untreated plants were inoc- ?ﬂpmpylam‘de .
. . -methylsulfonyl-1,3,4-thia-
ulated by spraying of a suspension of spores (about diazole-2-carboxylic acid- 0.1 94
200000/ml) of the Piricularia oryzae (the leat smut 60 allylamide -
cause), and were incubated in moist condition at a tem- 5-propylsulfinyl-1,3,4-thia-
verature of 25° to 27° C. in a hothouse. After 5 days it~ Sizolc-2-carbonylic acid 0 %0
was determined which percentage of the leaf surface 5_pfﬂpy]5ulﬁny1_ljﬂ_thia_
had been affected by the infestation. | diazole-2-carboxylic acid- 0.1 93

The active compounds were employed in the form of 65 propylamide |
pulverulent compositions. From the infestation figures 5-methylsulfonyl-1,3,4-thia-
f d the f i dal - . diazole-2-carboxylic acid- 0.1 90
~foun the unglcu:}a activity was determined on the (3-methoxypropy!)-amide
basis of the following formula: 5-methylsulfinyi-1,3,4-thia-



Seed trﬁatment In open field tests ragardmg mfestatmn
| by TII letia caries

1 kg af oat seeds each was contaminated with 5 g of
spores of the cause of the stinking smuts disease, Tilletia 30
caries. Part of the seeds was then treated with the active
agents listed below in the table and another part was
untreated. All the seeds were then planted in open
fields. - |

The active agents were employed in the form of pul- 35
verulent compositions. After about 9 months in case of
winter oats and after about 4 months in case of summer

oats the diseased heads were counted and.on that basis
the activity was calculated by the following formula:
100 - infestation of treated heads .
100 — infestation of untreated heads o %.acti_wty -
e r— , 45
g active agent/ |
100 kg winter cats -~ 9% activity
Active agent | | - I |
S5-methyisulfonyl-1,3,4- - - 258 . Lo 100
thiadiazole-2-carboxamide - 50 o 100 50
) S (| | 100
S-methylsulfonyl-1,3,4-thia- 25 —
diazofe-2-carboxylic acid-. - .30 o .=
cyclochexyl-methylamide . 100 100
S-isopropylsulfonyl-1,3,4- .. 25 . —
thiadiazole-2-carbonitrile o - 50 S = -
100 ,_ 100 I

Comparison compound C
Methoxyethyl-Hg-silicate - 53 99 -

Untreated 7.1% infestation

summer oats
Active agent o | R %0
S-ethylsulfinyl-1,3,4-thia- =~ -~ 25 100
diazole-2-.carboxamide - 0 - 100
S-methylsulfonyl-1,34- ~ =~ - | .
thiadiamle-z-carhmylic - 25 - —
actd-methylamide | 50 - 100 65
S-1sobutylsuifonyi-1,3, 4 25 L -
thiadiazole-2-carboxamide 50 - 99
Comparison compound o
Methoxyethyl-Hg-silicate 2.6 99,

4,279,907

29 30
' "-'-coln'tin_ued' -continued
o Concentration Untreated 34.5% infestation
“of active agent. . .
(percentages) - % activity s
diazole-2-carboxylic acid- 0.1 90 . EXAMPLE 22
ethylamide S L | _ , o
S-methylsulfinyl-1,3, 4this- . - Seed treatment in open field tests for infestation by
diazole-2-carboxylicacid- =~ = -~ 01 " 90 Helminthosporium gramineum
1sopropylamide T s | - | . : :
5-;@245“11@“?1_1,3,4.11113. SR T Barley seeds which had a natural infestation of Hel-
diazole-2-carboxylicacid- 01 . 93 ° 7 minthosporium gramineum which causes the streak dis-
dimethylamide | PR ease were seeded in open fields. Part of the seeds had
5-butylsulfinyl-1,3 4-thia- el T . been treated with the active agents listed in the table
diazole-2-carboxamide - 01 - 93 lof d
S.isobutylsulfonyl-1,3,4-thia- | o below and another part had bee.n eft untreated.
diazole-2-carbonitrile - 0.1 100 s The active agents were used in the form of pulveru-
5-propylsulfonyl-1,3,4-thia- -~ e -7 lent compositions. After about 8 months in case of win-
ﬁ‘”‘;l“'zfﬂ boxylic “c"?' | et % ter barley and after about 3 months in case of summer
Sigpﬁ;;sumnyl 1.3 4-thia~= | barely the infested plants were counted and the activity
diazole-2-carboxylic acid- | S R . 98 was calculated by the formula
cyclohexylmethylamide S ] - | 20
| E!_{_)Ep'ar-lsxf}n Efmpﬂfﬂzid, | B S - 100 — 100 - infestation of treated seeds % activit
Blasticidin-§” (antibiotic from - 0.02 -9 - infostation of untreated seeds | 7 y
Streptomyces griseochromogenes) - 0! 97
EXAMPLE 21 e - 25 g active agent/

100 kg barley % activity

Active agent Winter barley
S-methylsuifonyl-1,3,4-thia- 25 20
diazole-2-carboxamide 50 96
75 100
160 . 100
. S-1sopropylsulfonyl-1,3,4- 25 —
thiadiazole-2-carbonitrile ' 50 —_
75 99
, | , 100 100
S-methylisulfonyi-1,3,4-thia- 25 99.5
diazole-2-carboxylic acid- 50 99.5
“methylamide 75 100
S5-methvisulfonyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 98
dimethylamide 75 —
100 100
S-isobutylsulfonyi-1,3,4- 25 —
thiadiazole-2-carboxamide 50 100
15 100
| | 100 100
5-ethylsulfonyl-1,3,4-thia- 25 | —
diazole-2-carboxylic acid- - 30 100
methylamide 75 - —
100 100
S-ethylsulfonyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 99.5
dimethylamide 75 —
. 100 100
Comparison compound
Methoxyethyl-Hg-silicate 5.2 100
2.6 9%.4
Untreated 11.29 infestation
Active agent . Summer barley
5-methylsulfonyl-1,3,4- 25 95
thiadtazole-2-carboxamide 30 100
| | | 100 100
5-tsopropylsulfonyl-1,3,4- 25 160
- thiadiazole-2-carbonitrile 50 99 8
100 100
S5-methylsulfonyl-1,3,4- 25 53
thiadiazole-2-carboxylic 50 100
acid-methylamide 100 100
5-isobutylsulfonyl-1,3,4- _ 25 ' —
thiadiazole-2-carboxamide 50 99.5
100 100
S-ethylsulfonyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 100
methylamide 100 100
S-ethyisulfonyl-1,3,4-thia- 25 —_
diazole-2-carboxylic acid- 50 09.5

dimethylamide 100 100
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-continued

g active agent/
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Qat seed treatment for Ustilago avenae

100 kg barley % activity

5-ethylsulfonyl-1,3,4-thia- 235 — 5
diazole-2-carboxylic acid- 50 -
butylamide 100 100
5-ethylsulfonyl-1,3,4-thia- 25 ——
diazole-2-carboxylic acid- - 50 —
cyclopropylamide 200 100
5-ethyisulfonyl-1,3,4-thia- 25 08
diazole-2-carboxylic acid- 50 - 99.5 . 10
ethylamide 100 100
5-ethylsuifonyl-1,3,4-thia- 25 95
diazole-2-carboxylic acid- 50 99.3
propylamide 100 100
5-ethylsulfonyl-1,3,4-thia- 25 94
diazole-2-carboxylic acid- 50 96.9 15
(N-butyl-N-methyl)-amide 100 99.5
5-ethylsulfonyl-1,3,4-thia- 25 92
diazole-2-carboxylic acid- 50 08
(2-methoxyethyl)-amide 100 990.8
5-ethylsulfonyl-1,3,4-thia- 25 94
diazole-2-carboxylic acid- 50 96 50
(3-methoxypropyl)-amide 100 100
5-ethylsulfonyl-1,3,4-thia- 235 96
diazole-2-carboxylic acid- 50 100
isopropyl-amide 100 99.8
5-ethylsuifonyl-1,3,4-thia- 25 97
diazole-2-carboxylic acid- 50 100
allylamide - 100 100 25
5-ethylsulfonyl-1,3,4-thia- 23 —
diazole-2-carboxylic acid- 50 100
N,N-tetramethyleneamide 100 —
5-ethylsulfonyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 §9.3
(N,N-3-oxapentamethyleneamide) 100 — 30
5-propyisulfinyl-1,3,4-thia- 23 —
diazole-2-carbonitrile 50 99.3

100 —
5-ethylsulfinyl-1,3,4-thia- 25 —_
diazole-2-carbonitrile 50 100

190 — 35
5-methylsulfonyl-1,3,4-thia- 25 — |
diazole-2-carboxylic acid- 20 100
ethylamide 100 —
5-methylsulfonyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 100
isopropylamide 100 -
5-methylsulfonyl-1,3,4-thia- 25 o — 40
diazole-2-carboxylic acid- 50 100
propylamide 100 —

- 5-methylsulfonyl-1, 3 4-thia- 235 —
diazole-2-carboxylic acid- 50 96.3
butylamide 100 —
5-methylsulfinyl-1,3,4-thia- 25 — 45
diazole-2-carboxylic acid- 50 97
propylamide 100 —
5-methylsulfinyl-1,3, 4-th1.a- 25 —
diazole-2-carboxylic acid- 50 100
butylamide 100 —
5-sec.-butylsulfonyl-1,3,4- 25 — 50
thiadiazole-2-carboxyamide 50 94

100 —
5-methylsulfinyl-1,3,4-thia- 25 —
diazole-2-carboxylic acid- 50 100
allylamide 100 —
Comparison compound 55
Methoxyethyl-Hg-silicate 10.4 100

5.2 99.8
Untreated 23.9% infestation
EXAMPLE 23 60

Oat seeds were dipped into a suspension of the spores
of Ustilago avenae which causes the oat smuts fungus.
The seeds were then exposed in a vacuum desiccator 65
several times to a change from atmospheric to subatmo-
spheric pressure. After drying the seeds were treated
with the active agents listed in the subsequent table.

These agents were used | in the form of pulverulent com-

~ positions. 10 weeks after seéding the diseased pancicles

WETe. counted and on this basis the activity was calcu-
lated by the formu]a o

10{} infestation (treated)

100 — mfestatlon (unireated)

= 95 activity

g active agent/ ,
100 kg % activity

M
Active agent

5-methylsulfonyl-1,3,4-thia- 100 84
diazole-2-carboxamide 150 90
S-isopropylsulfonyl-1,3,4- 100 | 97
thiadiazole-2-carbonitrile 150 | —_
5-methylsulfonyl-1,3,4-thia-

diazole-2-carboxylic acid- - 100 - 90
methylamide 150 —
5-isobutylsulfonyl-1,3,4- 100 87
thiadiazole-2-carboxamide 150 —
Comparison compound . SR
Methoxyethyl-Hg-silicate o 16 66

‘Untreated 16.6% infestation

EXAMPLE 24

Effects of pmphylactlc leaf treatment of grapevmes in
the hothouse against Plasmopara viticola

Young grapevine plants having from 5 to 8 leaves
were sprayed drlpplng wet with the concentrations of
active agents stated in the table below. After drying of
the spray deposu the leaves were sprayed with an aque-
ous suspension of sporangla of the fungus (about 20,000

per ml); the spraying was applied to the bottom side of
Lthe leaves. The plants were then immediately incubated

in a hothouse at a. temperature of 22° to 24° C. and at

‘maximum water saturation in the atmosphere. Begin-

ning: with the second day the humidity of the air was
reduced for 3 to 4 days to normal level (30 to 70%
saturation) and was then maintained for another day on
the level of full saturation. Subsequently, the percent-
age portion of the fungus infested surface of each leaf
was noted and the average per treatment was calculated
in order to determine the fungicidal activity. This was
done on the basis of the following formula:

100 - infestation (treated

100 — infestation (untreated)

= % activity

The active compo,.unds were applied in the form of a
20% concentration spray powder.

Councentration

Active agent | of active agent %% activity
5-methyisulfonyl-1,3,4-thia- 0.001 | 76
diazole-2-carboxylic acid- 0.005 ; 88
hexahydrobenzylamide 0.025 - 97
5-propylsulfonyl-1,3,4- 0.001 -
thladlazole-Z-carboxamlde 0.005 - 89

0.025 - 95
S-ethylsulfonyl-1,3,4-thia- 0.001.. =
diazole-2-carboxylic acid- 0.005° . .- .
ethylamide 0.025 S 98
S-ethylsulfonyl-1,3,4-thia- 0001 . . - 100
diazole-2-carboxylic acid- 0.005 - 100
(N-butyl-N-methyl)-amide 0025 - . ..". 100
5-ethylsulfonyl-1,3,4-thia- o001 .. - —
diazole-2-carboxylic acid- - 0005 - . = —

0.025 %0

(3-methoxypropyl)-amide
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 -continued

Active agent

S-ethvisulfonyi-1,3,4-thia-
diazole-2-carboxylic acid-
isopropyl-amide
S-ethylsulfonyl-1,3,4-thia-
diazole-2-carboxyvlic acid-
allylamide
S-ethylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
octylamide
S-ethyisulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
N.N-tetramethyleneamide
S-propylisulfinyl-1,3,4-
thiadiazole-2-carbonitrile

S-ethylsulfinyl-1,3,4-
thiadiazole-2-carbonitrile

S-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
ethylamide
S-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
1sopropylamide
S-methvlsulfonyl-1,3,4-thia-
drazole-2-carboxylic acid-
propylamide
S-methylsulfonyi-1,3,4-thia
diazole-2-carboxylic acid-
butvlamide
S5-methylsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid-
propylamide
S-methylsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid-
butylamide
J-propylsnlionyl-1,3,4-thia-
diazole-2-carboxylic acid-
propylamide
S-methylsulfinyi-1,3,4-thia-
diazole-2-carboxylic acid-
allylamide
S-methvlsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid-
{2-methoxvethyl)-amide
5-methylsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid-
ethylamide
S-methylsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid-
isopropylamide
S5-methylsulfinyl-1,3,4-thia-
diazgle-2-carboxylic acid-
cyclopropyiamide
S-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
N,N-trimethyleneamide
S-methylsulfinyl-1,3,4-thia-
diazole-2-.carboxylic acid-
N,N-trimethyleneamide
5-propylsulfonyl-1,3,4-thia-
diazote-2-carboxylic acid-
dimethylamide ~
5-butylsulionyl-1,3,4-thia-
diazole-2-carboxamide

J-butyisuifinvi-1,3,4-thia-
diazole-2-carboxamide

S-butylsulfonyl-1,3,4-thia-
diazole-2-carbonitrile

5-isobutylsulfonyl-1,3,4-thia-
diazgle-2-carbonitrile

S-propylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
hexvlamide |
S-tsopropylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-

Concentration
of active agent

0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025

0.001

0.005
0.025
0.001
0.005
0.025
(.001
0.005

- 0.025

0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025
0.001
0.005
0.025

- 0.001

0.005
0.025
0.00]
0.0035

92
98
96
99.4

90
91
99
100
100
100

100

89
96
100

81
97

76
86

82
93
83
99.1
99.2

99.3
100

91
93
79
87
99
88

98
100

92 -
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-continued
Congcentration
Active agent of active agent % activity
cyclohexylmethylamide 0.025 97
S-propylsulfinyl-1,3,4-thia- 0.001 —
diazole-2-carboxylic acid- 0.005 91
butylamide 0.025 99,1
S5-propylsuifinyl-1,3,4-thia- 0.001 86
diazole-2-carboxylic acid- (0.005 92
sec.-butylamide 0.025 92
5-propylsulfinyl-1,3,4-thia- 0.001 95
diazole-2-carboxylic acid- 0.005 99.1
hexylamide . 0.025 100
S-pentylsuifonyl-1,3,4-thia- 0.001 —
diazole-2-carbonitrile 0.005 —
0.025 90
S-hexvisuifonyl-1,3,4- {.001 —
thiadiazole-2-carbonitrile 0.005 e
- 0.025 90
S-hexylsulfonyl-1,3,4- 0.001 —
thiadiazole-2-carboxamide 0.005 —
0.025 %0
EXAMPLE 235

Effects of a prophylactic leaf treatment of tomato plants
against Botrytis cinerea

Young tomato plants were sprayed dripping wet with
the concentrations of the active agents as indicated in
the subsequent table. After drying of the spray deposit
the treated plants and also untreated control plants were
inoculated by spraying with a suspension of spores
(about 1 million per mi of fruit juice solution) of Botrytis

- cinerea and were incubated 1in moist condition in a hot-

35

43

50

35

65

house at about 20° C. After the collapse of the untreated
plants (indicating 100% infestation) the degree of infes-
tation of the treated plants was determined and the

fungicidal activity was calculated on the basis of the
following formula

100 — 100 - infestation (treated
infestation (untreated)

= % activity
The active agents were applied 1n the form of 20%
concentration spray powders.

% activity at a con-
centration of 0.025

Active agent of the active agent

S-methylisulfonyl-1,3,4-thiadiazole-

2-carboxvhc acid-methylamide 78
S-propylsulfcnyl-1,3,4-thiadiazole-

2-carboxyamide 04
J-propylsulfonyl-1,3,4-thiadiazole-

2-carboxvlic acid-methylamide 88
5-ethylsulfonyl-1,3,4-thiadiazole- |
2-carboxyvlic acid-octylamide R7
5-ethylsuifonyl-1,3,4-thiadiazole-2

carboxylic acid-N,N-tetramethyleneamide 75
3-ethylsulfonyl-1,3,4-thiadiazole-2-

carboxylic actd-cyclooctylamide 93
5-methylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-propylamide 76
S-methylsulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-butylamide 76
S-propylsulfonyl-1,3,4-thiadiazole-2- |
carboxylic acid-propylamide | 80
5-methylsulfinyl-1,3,4-thiadiazole-2-

carboxylic acid-ethylamide 75
S-methylsulfonyl-1,3,4-thiadiazole-2- |

carboxylic acid-cyclopropylamide 75
J-propyisulfonyl-1,3,4-thiadiazole-2-

carboxylic acid-hexylamide 78

S5-propylsulfinyl-1,3.4-thiadiazole-2-
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-continued

% activity at a con-
centration of 0.0235

Active agent of the active agent

carboxylic acid-butylamide 80
5-propylsulfinyl-1,3,4-thiadiazole-2-

carboxylic acid-sec.-butylamide 80
5-propylsulfinyl-1,3,4-thiadtazole-2-

carboxylic acid-hexylamide 80
5-propylsulfinyl-1,3,4-thiadiazole-

2-carboxylic acid-dimethylamide 80
5-pentylsulfonyl-1,3,4-thiadiazole-

2-carbonitrile 86
5-hexylsulfonyi-1,3,4-thiadiazole-

2-carbonitrile 86
5-pentylsulfonyl-1,3,4-thiadiazole-

2-carboxamide 87
5-hexylsulfonyl-1,3,4-thiadiazole-

2-carboxamide 87
5-propylsulfonyl-1,3,4-thiadiazole-

2.carboxylic acid-N,N-trimethylene-

amide 87

EXAMPLE 26

Treatment of rye seeds against Fusarium nivale

Rye seeds with a natural infestation by Fusarium
nivale were seeded in earth filled pots and left for germi-
nation at about 6° C. Part of the seeds was treated be-

fore seeding with the active agents as appears from the ;,

subsequent table and part was untreated. After emer-
gence of the seedlings the plants were illuminated with
artificial light for 12 hours each day. After about 4
weeks the degree of infestation was determined in per-
centages. The fungicidal activity was calculated on the
basis of the following formula:

B 100 - infestation (treated)

100 infestation (untreated)

= % activity

The active agents were used in the form of 20% con-
.centration compositions. '

% activity; amount
of active agent:

Active agent 100 g/100 kg

5-methylsulfonyl-1,3,4-
thiadiazole-2-carboxamide
5-ethylsuifonyl-1,3,4-
thiadiazole-2-carboxamide
5-ethylsulfonyl-1,3,4-
thiadiazole-2-carbonitrile
5-ethylsulfinyl-1,3,4-
thiadiazole-2-carboxamide
5-methylsulfonyl-1,3,4-
thiadiazole-2-carboxylic
acid-methylamide
5-isobutylsulfonyi-1i,3,4- 3
thiadiazole-2-carboxamide
5-ethylsulfonyl-1,3,4-
thiadiazole-2-carboxylic
acid-methylamide
5-ethylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
dimethylamide
5-ethylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid-
allylamide

99

99.2

92

93

100

99.2

100

100
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EXAMPLE 27

Effects of the treatment of oat seeds against Sepforia
nodorum

Oat seeds with a natural infestation by Septoria nodo-

rum were treated with the active agents as indicated in

the table below. They were then seeded on a moist
substrate for germination. As a control untreated seeds
were likewise seeded. At about 6° C. the seed was incu-
bated in an airconditioned chamber until after 4 weeks
the proportion of diseased seeds could be determined
and the activity of the fungicidal compounds was calcu-
lated on the basis of the following formula:

100 . fraction of diseased seeds treated

100 — fraction of diseased seeds untreated

= % activity

The active agents were applied in the form of 20%
concentration pulverulent compositions.

% activity in case of
50 g active agent/

Active agent 100 kg seeds
5-methylsulfonyl-1,3,4-
thitadiazole-2-carboxamide 91
S5-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid
methylamide 93
5-ethylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid
methylamide 72
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid dimethylamide 86
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid propylamide 81
‘5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid (2-methoxyethyl)-amide 86
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid (3-methoxypropyl)-
amide 86
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid isopropylamide 86
5-ethylsulfonyl-1,3,4-thiadiazole-
2-carboxylic acid allylamide 72

1.3 g active
Comparison compound agent/100 kg seeds
Methoxyethyl-Hg-silicate 86

Untreated 75% infested

EXAMPLE 28

Prophylactic leaf treatment of apples in open field test
against Venturia inaequalis

- Apple shoots with young leaves were treated with

- the agents stated in the subsequent table until they were

dripping wet. After drying of the spray deposits these
shoots and also untreated shoots were inoculated by
uniform spraying with a suspension of conidia spores of
Venturia inaequalis in a 3% aqueous glucose solution
(400,000 spores/ml).

Subsequently, each applie shoot was covered with a
polyethylene bag so as to obtain favorable conditions
for the infection. After more than 48 hours the bags
were removed. The scab infestation of the leaves was
determined after 3 weeks by estimating the degree of
scab coverage in percentage of each leaf surface. The
activity of the fungicidal agent was calculated on this
basis by the following formula:
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100 — 100 - scab infestation, treated % activit
scab infestation, untreated - Y

The active agents were employed as a 50% concen- 5
tration spray powder.

Concentration

of active agent _ 10
Active agent in grams % activity
S-isopropylsulfonyi-1,3,4-
thiadiazole-2-carbonitrile 0.005 07
0.025 100
S-methylsulfonyl-1,3,4-thia-
diazale-2-carboxylic acid 0.005 90 IS5
methylamide 0.025 92
5-tsobutyisulfonyl-1,3,4-thia- - 0.005 87
diazole-2-carboxamide 0.025 95
5-methylsulfonyl-1,3,4-thia- -
diazole-2-carboxylic acid 0.003 g1 -
ethylamide 0.025 97 20
S-methvisulfonyl-1,3,4-thia- '
diazole-2-carboxylic acid 0.005 85
isopropylamide 0.025 - 100
S-methylsuifonyl-1,3,4-thia-
diazole-2-carboxylic acid 0.005 68
propylamide 0.025 99.7 23
S5-methylsulfonyl-1,3,4-thia-
diazole-2-carboxylic acid 0.005 04
butyvlamide - 0.025 99
S-methylsuifinyi-1,3,4-thia-
diazole-2-carboxylic acid 0.003 62
propylamide 0.025 99.7 30
S-methylsulfinyl-1,3,4-thia-
diazole-2-carboxylic acid . 0.005 86
butviamide - 0.025 9%
s-methylsulfinyl-1,3,4-thia- -
diazole-2-carboxylic acid (.005 71
isopropylamide ' 0.025 90 35
Comparison compound |
2, 3-dinitrilo-1,4-anthraguinone 0.005 86
(0.025 04
Untreated 56% infestation
40
EXAMPLE 29

Treatment of wheat and barley seeds in open field tests
against Ustilago nuda

Winter wheat seeds which had been infested with the +°
smut cause Ustilago nuda tritici and winter barley seeds
infested with Ustilago nuda nuda were treated with the
agents listed in the table below and were seeded at
seeding time in open fields. As a control untreated seeds
were likewise included in the seed. After eight months
the affected heads were counted for each test group and
their proportion was calculated in order to find the
fungicidal activity by the following formula:

50

33

65
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100 _ 00 - fraction of diseased heads treated

fraction of diseased heads untreated = 70 activity

The active compounds were employed in the form of
20% concentration powder compositions.

amount of
active agent %o activity
in gram/100 kg winter winter
Active agent seeds oats hariey

S-isopropylsulfonyl-

1,3,4-thiadiazole-2-

carbonitrile 100 - 70 53
S-1sobutylsuifonyl-

1,3,4-thiadiazole-2-

carboxamide 100 75 79
Untreated 4,33% 1.349%

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-
tial characteristics of the generic or specific aspects of
this invention.

What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims:

1. A composition having fungicidal and nematocidal
activity comprising as active agent

1,3,4-thiadiazole-2-carboxylic acid derivatives of the

formula

H

C—R,,

N-
R“"S(O)n—i!l\ Y
S

wherein

R is Ci-Cg-alkyl, C-Cs-Alkenyl, Cr-Cs-Alkinyl or
C31-Cs-Cycloalkyl,

R 1s Cyj—Cg-alkoxycarbonyl, aminocarbonyl, C{—Csg-
alkylaminocarbonyl, C3-Cg-cycloalkylaminocar-
bonyl, di-C;-Cg alkylaminocarbonyl, cyclohexyl-
methylaminocarbonyl, methoxy-Cy-Cs-
alkylaminocarbonyl, morpholinocarbonyl, pyr-
rolidinocarbonyl, piperidinocarbonyl or cyano,

and nis 0, 1 or 2,

in an amount of about 1 to 95% by weight and a liquid
or solid carrier material in an amount of about 99 to 5%
by weight which carrier material may be replaced in an

amount up to 20% by weight by a surface active agent.
* Kk %k k%
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